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1. Introduction. 

In the Western Midlands of England and along the Welsh Borderland a series of 
coalfields occurs parallel to the course of the River Severn, and; for the most part, 
situated to the West of that river. The main links in this chain begin in the North 
with the Shrewsbury coalfield. Next follows the Le Botwood area, then Coalbrook- 
dale and the Wyre Forest. Further still to the South is the little coalfield of 
Newent in Gloucestershire. This line terminates in the Forest of Dean and Bristol 
coalfields. In addition, a few detached areas of coal measures, of which the Glee 
Hills are the most important, lie further tp the West. To the North of Shrewsbury, 
the line is continued by the Denbighshire (Wrexham) and the Flintshire coalfields, 
both situated for the most part to the West of the Dee. 

There is little doubt that the coalfields lying along this line, roughly North and 
South, are not all related to one a;nother, either stratigraphically or tectonically. 
We are concerned here with the fields beginning with the Shrewsbury and ending 
with the Newent areas, and more especially with that of the Wyre Forest. We 
may at once exclude from primary consideration the Forest of Dean and Bristol 
fields in the South, and the Dee Valley coalfields in the North, as being quite 
unrelated, at least stratigraphically, to the Wyre Forest. 

The Shrewsbury, Le Botwood, Goalbrookdale and Wyre Forest coal-bearing areas, 
which as I hope to show here are related, have been sometimes described as the 
Severn Yalley coalfields. I prefer, however, to speak of them, as on former 
occasions, as the Welsh Borderland chain of coalfields. By the former term one 
would naturally imagine that the Forest of Dean and Bristol coalfields should be 
included, whereas these more Southern areas are not really cognate to the Welsh 
Borderland system. 

ThQ Wyre Forest coalfield, the Northern half of which lies in Shropshire, and the 
Southern in Worcestershire,"^ is a southerly continuation of Goalbrookdale (see 

■^ The extreme eastern limit falls within Staffordshire. 
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map, p. 367). The outcrop of the so-called grey measures of the two coalfields is in 
fact continuous near Bridgnorth, where, however, it is very narrow, being only a few 
hundred yards across. The red rocks of the Permians (so-called) are, however, 
continuous over a very much wider area. In Coalbrookdale and Wyre Forest we 
are in fact dealing with a single area, but this is of so large an extent, and the 
geology of the northern half is so very different from that of the southern that it is 
more than a matter of convenience to subdivide the whole region into two natural 
areas — Coalbrookdale and Wyre Forest. We shall have to discuss in some detail, 
at a later stage, the relationships of these two districts. 

As we shall see from the historical sketch, which forms the next section of this 
paper, the geology of the Wyre Forest is very complicated, and at present very 
little understood. This is largely due to the fact that the Forest, regarded from 
a coal-winning standpoint, is only a minor coalfield, and consequently but little 
attention has been devoted to the elucidation of its structure. It has not been 
my intention to investigate this area from a purely geological point of view, 
nor indeed has the time necessary for such a gigantic task, if undertaken single- 
handed, been at my disposal. My object has, however, been to ascertain what light 
the study of the fossil floras of the productive measures of the Wyre Forest throws 
on its geology, and especially on the question of its relationship to the Midland and 
Pennine coalfields. As we shall see, this line of inquiry has not previously been 
pursued in this area. Further I have confined my attention, for the present, to the 
productive or so-called grey measures, and I have not concerned myself with the red 
rocks of the so-called '' Lower Permian," which there is some reason to believe are of 
Upper Coal Measure or Keele age. 

The fact that the Wyre Forest is but little worked for coal, and that a considerable 
portion of it is densely forested, has naturally implied that the chances of obtaining 
exposures of the Coal Measures, adequate for the purposes of fossil plant collecting, 
are strictly limited. As the result of several weeks' work during the last three 
years, I have managed to obtain a fairly representative collection of fossil plants 
from different parts of the Forest, and these will be found described here. In part 
of this work I have had the help of the expert collecting of Mr. I. Eogers, to 
whom, as on other occasions, I am indebted for unearthing many excellent examples 
of the flora. 

I would here also express my thanks to those who have aided me by permission to 
collect on their property, and in this respect I am particularly indebted to the 
owners or managers of all the collieries which are now at work in the Forest. 
I would particularly mention in this connection the kindness of Mr. F. Whitwokth 
Wright of Bay ton, Mr. C. W. Egberts of WoUaston Hall and Mr. L. E. P. Kuss 
of Billingsley Colliery, to whose help I am under considerable obligations. 

I further desire to thank those who have aided my work by much valuable 
information on the subjects discussed in this paper, and I would especially mention in 
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this connection Prof. Lapworth, F.R.S., Mr. F. G. Meaohem, F.G.S., Mr. Henry 
Kay, F.G.S., and Mr. W. Wickham King, F.G.S. 

2. A Geological and Historical Sketch of our Knowledge of the Wyre 

Forest Coalfield. 

So little information exists as to the geology of this coalfield as a whole, that it 
will be necessary in this instance to deal with this subject more fully than is usually 
needed in a paper which is chiefly of palaeobotanical interest. 

The Wyre Forest Coalfield is, as we have seen, continuous in the North near 
Bridgnorth with that of Coalbrookdale (see map, p. 367)/^ Between that town and 
a point about 2 miles south-west of the Abberley Hills, a distance from North to 
South of roughly 18 miles, we find a tract of Coal Measures of varying breadth 
with an area of about 35,000 acres. This is known as the Wyre Forest, or the 
Forest of Wyre, or sometimes as the Bewdley coalfield. 

I have ascertained that the beds in different parts of this area belong to diiferent 
horizons, and in view of this fact and of our present very imperfect knowledge of 
the geology of the district, it is essential to distinguish clearly between four regions 
in the Wyre Forest. These I propose to term the Highley, Dowles Valley, Shatter- 
ford and Mamble regions. 

The Highley Region may be taken to include the whole of the Northern part of 
the coalfield, from the neighbourhood of Bridgnorth as far South as an imaginary 
East and West line drawn parallel to the Dowles Brook, and about 1 mile to the 
North of it {see map, p. 367). This area on theEast is bounded by the Severn, on 
the West by Old Red Sandstone. In the North the productive measures are largely 
overlain by the so-called Permians. The width of the outcrop of the former 
increases towards the South, and is believed to reach its maximum along a line drawn 
roughly East and West through the Kinlet doleritic intrusion and Upper Arley. 

The Dowles Valley Region may be taken to include the measures lying South of 
an East and West line about 1 mile to the North of the Dowles Brook (or the first 
five miles of the Bewdley-Cleobury Mortimer railway line. West of Dowles Bridge). 
It extends as far South as the Old Red Sandstone boundary and the Mamble Region. 
It is believed to be connected with the latter only by a narrow neck near Church 
Hill. To the North, the Dowles Valley Region is perfectly continuous with the 
Highley, and to the North-east with the Shatterford area. On the East and South- 
east it is bounded by the Trimpley anticline and Triassic rocks, on the West by Old 
Red Sandstone. The so-called Permians only occur in this region in the extreme 
South-east, at Stagbury Hill near Areley Kings. 

The Shatterford Region (see map, p. 367) includes the whole of the coalfield which 

* In the map on p. 367 the rocks indicated as " Younger than Coal Measures " include the Lower 
Permian, so-called, which is possibly of Keele or Upper Coal Measure age. See also footnote, p. 416. 
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lies to the East of the Severn Valley, from the neighbourhood of .Quatt and 
Claverley in the North, as far South as the Trimpley anticline and Bewdley. By far 
the greater part of the measures in this district belong to the red-rock series of the 
Upper Coal Measures = '' Lower Permian." The outcrop of the so-called Grey 
Measures, to the North of Bewdley and in the neighbourhood of Upper Arley, 
Shatterford, and Starts Green, is very narrow and irregular. They are bounded on 
the North, and to some extent on the East, by the '' Lower Permian." The 
Trimpley anticline of Old Red Sandstone and Silurian occurs in their midst, and 
they apparently surround it on all sides except on the East, . where for a short 
space the Trias overlies the Old Red Sandstone (see map, p. 367). 

The Mamhle Region extends from a short distance to the North of Church Hill 
as far South as the Abberley Hills, and for 2 miles to the West, beyond them. As 
mapped by the Survey this region is of very irregular shape, and is cut off from the 
rest of the coalfield, with the exception of the narrow neck already mentioned, by 
which it is united with the Dowles Valley area. This region is otherwise surrounded 
on all sides by Old Red Sandstone, except where it abuts against tKe older 
Palaeozoics of the Abberley Hills. The only so-called Permians found here are those 
seen at Church Hill. 

In the present paper I propose to discuss the fossil floras of three of these areas, 
the Highley, Dowles Valley, and Mamble regions. I have not examined the small 
area of grey measures in the Shatterford district, because I am not aware that, 
owing to the absence of coal pits, there are any exposures at present which are at 
all adequate for the task of fossil plant collecting. What is known, however, of this 
region will be here included in the discussion of the relationships of this coalfield. 

As I have already pointed out, the general stratigraphy of the Wyre Forest is 
very little understood at the present time, and until the area has been re-mapped on 
the 6-inch scale, a labour involving many years' work, it is likely to remain so. 
I am here only concerned with the essential and broader features, and from this 
standpoint I will now review the very scanty literature bearing on this coalfield, 
afterwards gathering together the principal points relating to the four regions here 
adopted temporarily. 

The earliest geological reference to this coalfield is, I believe, the brief notice by 
England^ which appeared in 1834. England's account was, however, quite 
overshadowed by the full description of this coalfield included by MuRCHiS0N,t in 
1839, in his 'Silurian System.' The Geological Survey Maps, which are now 
in need of urgent revision, appear to have been published, under de la Beghe'sJ 
direction, between 1852 and 1855. No Survey memoir on this coalfield has, however, 

^ England (34). 

t MuRcmsoN (39), Chapter X, also (35). 

l 1-Inch Survey Sheets, 61 S.E. and 55 KE. 
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appeared. Some very brief reference to it is, however, given in one of the earlier 
Survey Memoirs by John Phillips,^ pubhshed in 1848. 

Next we have several brief but important references to the geology, and more 
especially the fossil flora of the coalfield, by RoBEBTsf between 1858 and 1862, and 
several contributions on the geology by Daniel JonesJ between 1871 and 1873. The 
latter author§ also contributed a further valuable paper in 1894. 

In 1895 Mr. Cantrill'sH memoir was published, and this is, no doubt, the most 
important contribution to our knowledge of this coalfield since the days of 
Mukchison's 'Silurian System.' 

In more recent years the productive measures have attracted but little attention. 
Studies have been made, however, of the so-called Permian rocks. Mr. CantrillH 
has discussed the ''Lower Permian" of the Shatterford District, and Mr. Wickham 
KiNG^^ has elucidated the Middle and Upper Permians of Enville and the 
neighbourhood. 

Important references to the geology of the Wyre Forest are also contained in 
papers by CLARKE.ft Spackman,|J Randall,§§ Groom,|||| and Lapworth and Watts. IFIT 
Finally we have the brief records of the Claverley Boring published by the Geological 
Survey in 1905 and 1906,^"'*"'''^ and the detailed account which has quite recently been 
published by Dr. Gibson. ft f 

The General Geology. 

Before reviewing the main points, already ascertained, of the geology of the four 
regions of this coalfield, a few words may be first added as to the essential features of 
the productive measures as a whole. 

The Wyre Forest has naturally been interpreted in terms of Coalbrookdale, with 
which it is continuous. In the latter coalfield (see p. 411) we find a lower series, 
containing the "Sweet Coals" and ironstones, and a higher sequence, unproductive 
either of iron or of coal, with the exception of a few thin " Sulphur Seams." The 
two series are unconformable to one another, the unconformity being termed the 

^ PmLLiPS (48), pp. 158-159. 

t Egberts {b^^\ (582), {^0^\ Chapter IX, (60^), (61), (62). 
\ Jones (TP), (7P), (7P), (731), (732). 
§ Jones (94). 
II Cantrill (95^). 
II Cantrill (95^), (97). 
^^ King (99), p. 97. 
tt Clarke (01). 
X\ Spackman (99). 
§§ Eandall (82) and (73). 
nil Groom (00), p. 173; (10), p. 724. 
UU Lapworth and Watts (10), p. 762. 
^^^ Gibson (05^), p. 150, and (06), p. 172. 
ttt Gibson (13). 

VOL. COIY. — B. 3 B 
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Symond fault, an unfortunate name. In the Wyre Forest matters are very different. 
A lower series is present, corresponding to the Sweet Coals of Coalbrookdale, but 
this series is apparently regarded as confined to a very limited portion of the district 
which is here termed the Highley Region. The measures there are productive, and 
in large part are overlain, it is believed unconformably, by a higher series, as at 
Coalbrookdale. It has been thought that the other regions of the Wyre Forest, as 
well as a considerable part of that of Highley, contain only the equivalents of the 
higher series of Coalbrookdale, which here, however, are in part at least productive. 
It has thus been customary for many years past to speak of the lower series in the 
Wyre Forest as the ''Sweet Coals,'' and the upper as the '' Sulphur or Stinking 
Coals.'' Both series have been worked probably for more than a century. The 
''Sulphur Coals" are said to resemble those spoken of by that name in the 
Shrewsbury and South Staffordshire coalfields. It should, however, be remarked 
that some of the Sulphur coals of the Mamble Region are of good quality and find a 
ready market, and are by no means as valueless as the term Sulphur coals is usually 
taken to imply. 

It has also been known for many years past that bands of Spirorbis-limestone 
are associated with the Sulphur Coal Series. Such bands have been recognised in all 
the four regions into which the coalfield is here temporarily sub-divided. 

I now pass to a concise account of the present state of our knowledge of the four 
regions of the Wyre Forest. After reviewing in each case the results obtained by 
previous workers I will add, where possible, such additional information as I have 
been able to gather on these matters. 

Detailed Geology. 
(a) The Highley Region — 

It has been known for more than a century that parallel outcrops of coals occur 
near the Western boundary of this district. The Survey Map shows two such seams 
extending from Glazeley southward to Billingsley, and two others, more to the West, 
from Billingsley to Kinlet Knowl, and again further South at Baveney Wood. It 
must not, however, be imagined that these are the outcrops of the same seams. 
As a matter of fact these coals do not all belong to the same series of measures. 
Those furthest to the North belong to the Sulphur Coal Measures, while the rest are 
Sweet Coals. ^' According to Jones, f the Sweet Coals crop out only in the Western 
portion of the field. Elsewhere they are always overlain unconformably by the 
Sulphur Goal Series. 

We will first examine a case where the Sulphur Coals are alone present, the Sweet 
Coals apparently being absent. This lies in the Northern part of the region at 

■^ See the maps in Jones (94), Plate 14, and Cantrill (95^), map at end. 
t Jones (94), p. 298 and Plate 14, 
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Chelmarsh Common as described by Murchison.^ Three seams were here proved, 
the middle one being 22 inches thick and the lower 2 feet 6 inches in thickness. 
Both EisTGLA-NDf and MurohisonJ pointed out that a bed of /Sp^Vor6^5-limestone, 
18 inches thick, occurs between the two lower coals, and this is believed to be 
generally the case throughout the coalfield§ wherever these coals, are present, though 
here and there the evidence is lacking. The coals are believed to lie only a short 
distance above the Old Bed Sandstone. In the case of a boring at Prior's Moor 
(see p. 375), put down quite recently by the Billingsley Colliery Company, the same 
Sulphur Coal Series was proved resting on Old Red Sandstone. 

The Sweet Coals crop out to the West between High Green and Kinlet, and were 
formerly worked at Harcott Pit (see map, p. 367), of which the following section is 
somewhat condensed from that given by JoNESJj in 1894 : — 

Harcott Pit Section. 
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The whole of these coals belong: to the Sweet Coals. 

We will next notice cases where the Sulphur Coals are found above the Sweet 
Coals. The first of these is very ancient, and the workings have now been long 
abandoned. At Billingsley Engine Pit (not to be confused with the present 
Billingsley Colliery) the following section was drawn up by William SMiTH^f the 
'^ Father of Geology," in 1805 : — 

^ MuROmsoN (39), pp. 60 and 132 ; see also JoNES (94), p. 298, {11% p. 366. 
t England (34), p. 2L 
X MlTRCHisON (35), p. 121 ; (39), p. 132. 
§ Jones (711), (94), p. 294 and Plate 14. 

II Jones (94), p. 293. See also Murchison (39), p. 132, PmLLiPS (48), Jones (7P), p. 366, 
Eandall (82), p. 399. 
IF See Phillips (48), p. 159: 

3 B 2 
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Billingsley Engine Pit Section. 
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It will be noticed that, in this section, which is near the Western margin of 
the field, the Sweet Coals apparently lie only 152 feet below the Sulphur Coals. 

At the present time the Sweet Coals are being worked beneath the Sulphur Coals 
at three collieries — Billingsley, Highley and Kinlet Collieries, all in the Northern 
part of the Highley Region. As some of the fossil plants described here are 
derived from the Sweet Coal Series of these collieries, it may be well to discuss the 
sections of each pit as briefly as possible. The Billingsley Colliery Company's Pit 
(a short distance East of the Cape of Good Hope Inn) has the following section, the 
Sweet Coals having been first proved here in 1872-73 : — 
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* From information kindly supplied to me by Mr. Meachem and Mr. Euss. Compare also Jones (73^), 
pp. 138-9. 
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•^ Condensed from Randall (82), p. 397. 
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■^ From information kindly supplied by Mr. Meachem. 



The first point to be noticed in comparing these sections is the very unequal 
thickness of barren measures between the Sulphur and the Sweet Coals. 
Approaching the outcrop from Kinlet Pit, where these rocks are 465 feet thick, 
and 477 feet at Highley Pit, we find that, at Billingsley Colliery, they are only 
227 feet in thickness, and that, if William Smith's section is correct, at Billingsley 
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Engine Pit, only 152 feet thick. At Harcott, the Sweet Coals crop out. The 
Sweet Coals thus, obviously, lie in a fold, and the simplest explanation of the 
whole matter doubtless is that an unconformity exists between the Sulphur and 
the Sweet Coal Series. At present, however, owing to the very small number 
of sections and pits existing in the Wyre Forest, it is not possible to demonstrate 
the fact by a careful correlation of pit sections, as has been done in Coalbrookdale 
by Clarke^ and Scott. t On the other hand, it does not seem possible to explain 
these facts by reference to faults. Faults of greater or lesser importance 
undoubtedly occur in the Wyre Forest, as in all coalfields, though very little is known 
about them at the present time, and, except in one or two cases in the Highley 
District, they are not apparently of much importance or dominant as regards the 
structure of the coalfield, so far as can be ascertained at present. 

Very little attention has hitherto been paid to the lithology of the Wyre Forest 
measures, but from the descriptions of the rocks passed through in borings and 
sinkings it is obvious that they are very varied as regards their physical characters. 
Sandstones occur occasionally, though not, as a rule, in beds of any great thickness. 
A bed 84 feet thick was, however, passed through in the present Billingsley Shaft, 
and one of 68 feet at Kinlet. Massive sandstones crop out to the South-east of 
Kinlet Park, as recorded by Mukchison.;]; On the other hand, there is little doubt 
that the dominant rocks throughout the coalfield are shales and clays, both often 
called marls, which vary in colour from brown, red or green to blue and black, and 
are sometimes described as mottled. Occasional fireclays and ironstones also occur. 

I have had opportunities of seeing a considerable number of natural sections, 
as well as cores, from this coalfield, and the conclusion at which I have arrived is 
that the dominant rock, both of the Sulphur and Sweet Coal Series, is a coloured 
shale or clay. These beds may be chocolate coloured, or fairly bright red or green j 
or mottled with patches of green on a red ground, or vice versd. The subsidiary 
types are black or blue shales, white clays (clunches), dark earthy clays (clods), 
sandstones, fireclays, ironstones, and espleys. The dominant type prevails above 
and below both the Sulphur and the Sweet Coals, but the rocks associated with the 
coals themselves are almost invariably the subsidiary grey types, and consequently 
these are alone seen on the waste heaps of the collieries. 

I have studied the rocks of the Sulphur Coal Series in several localities. In 1912 
the Billingsley Colliery Company put down a short boring by the side of the Borle 
Brook, close to the ford at New England. The rocks passed through here belonged 
to the Sulphur Coal Series, and consisted of chocolate- coloured or variegated marls 
with some beds of sandy shale. No Espleys or Spirorhis-limestoiies were, however, 
observed here. 

^ Clarke (01). 

t Scott (61). 

I MuRCHisoN (39), p. 133. 
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I also had an opportunity of seeing part of another set of cores, belonging to the 
same Company,- from a boring put down at Prior's Moor, a half mile South of Billingsley 
Oolliery. This boring penetrated the Sulphur Coal Series, and Mr. Meachem 
informs me ended in Old Ked Sandstone. Here again coloured and variegated shales 
were dominant, and Espley rocks also occurred. One fossil plant, Sphenopteris 
furcata Brongn., was obtained from these beds of the Sulphur Coal Series. 

In a quarry recently re-opened by' the Billingsley Colliery Company, close to New 
England, and South of the ford over the Borle Brook, 50 feet of massive, yellowish 
grey sandstones are seen, and, near by, thin sandstones and chocolate-coloured shales 
are exposed in a new railway cutting. 

From what I have seen of the beds above the Sulphur Coals, I conclude that they 
consist partly of a red, and partly of a grey series, in which Espley rocks and possibly 
^fror&is-limestones occur. I have not in this district had any opportunities of 
studying the beds above and below the Sweet Coals, except those closely associated 
with the seams themselves. The latter consist of well-laminated grey shales, often 
with much ironstone, of carbonaceous shale (batt), of dark clod, and tough white 
clay (clunch), but no red rocks. The material to be found on the waste heaps of 
Billingsley, Highley and Kinlet Collieries, derived from close proximity to the Sweet 
Coals and from a very limited vertical range, is identical, and agrees in this respect. 

(h) The Dowles Valley Region — 

Very little is known of the geology of this district at present. The Survey Maps 
show outcrops of seams at Kingswood and Winwoods in the North, and at Prizeley 
in the South-west. With the exception of a very few thin seams near Bewdley 
and Areley Kings,^ no other coals are known in this region. MuEOHisoNf regarded 
the unproductive measures South of Bewdley as representing merely ^' the lower 
grits| and conglomerates of the series." 

During the last half century several borings have been put down along the line 
of the Dowles Brook, but no workable seams w^ere met with in any case. These 
borings (from East to West) were situated at Town Mill and Coventry Mill (these 
two not very far apart), and Furnace Mill (more than 2 miles West of Cooper's Mill), 
the latter penetrating through 804 feet of sediments (see map, p. 367). The deepest 
of these borings was that at Town Mill, which in the '' seventies " penetrated 1150 feet. 

Within the last two years fresh borings have been made along the line of the 
Dowles Brook, and to the South. Alton No. 1 boring (see map, p. 367) was situated 
close to the South side of the railway line, about 1| miles East of Wyre 
Forest Station, and not very far to the West of Cooper s Mill. This boring reached 

"^ Jones (94), p. 300, discovered a SpirmMs-limQ^tonQ and Sulphur Coal seam at Areley Kings, in the 
extreme South-east of the district, 
t MuRomsoN (39), p. 134. 
X Egberts (60^), p, 135, mentions thick beds of sandstone near Bewdley and in Dowles Quarry. 
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a depth of 1102 feet 8 inches. By the kindness of Mr. C. W. Egberts, of 
Stourbridge, I have had an opportunity of examining the completed cores. They 
consist throughout of red or green or chocolate-coloured clays or marls, sometimes 
mottled, sometimes sandy, with occasional thin bands of typical ^'Espley Green 
Grits." Thin beds of grey, well-laminated shales, and of yellow or grey sandstones, 
and occasionally conglomerates also occur. 

From the shales I was able to obtain a number of plant remains, which will be 
found discussed in Section 4. These show that the rocks belong unmistakably to 
the Sweet Coal Series. 

Another and shorter boring (Alton No. 2) was put down at the same time in the 
Forest, about a mile South of Alton No. 1, but this penetrated for only a few 
hundred feet. The rocks, however, were precisely similar to those proved by 
Alton No. 1, and no coal was found in either boring. 

The absence of coal in this district is remarkable, seeing that the Sulphur, if not 
the Sweet Coals lie not very far to the North, and that Sulphur Coals are worked 
at no great distance to the South. 

(c) The Shatterford Region — 

MuECHisoN^ briefly noticed the occurrence of coal near Shatterford, and also the 
presence of an intrusive dolerite dyke in its neighbourhood. Attempts to win the 
coals on a small scale were followed, between 1850 and 1860, by a deep sinking and 
boring at Shatterford, of which Roberts has given a full and valuable record, f 
This exploration penetrated about 1360 feet, and ended in a dolerite or basalt. In 
the upper portion, to a depth of 530 feet, seven thin seams, varying from 6 inches to 
2 feet 8 inches, were proved. These we will call the upper series of coals. Next 
followed some 625 feet of barren ground, and then a lower coal series, containing 
two seams, the thickest of which was 1 foot 1 inch. 

Special attention may be called to the varied nature of the measures. Not 
only are shales, fireclays, clays, sandstones, and conglomerates recorded, but we 
have also mottled, red, blue, green, and yellow marls and measures. There is also 
record of a blueish rock (gritty), which may possibly have been an Espley sandstone. 
There is frequent mention of marls in the record of this boring, and in one position, 
in the upper coal series, of limestone balls (?the /Sp^Vor&^5-limestone). 

RoBEKTS does not attempt to identify either the upper or the lower coal series 
with the Sulphur or Sweet Coals of other parts of the coalfield. He says, however, 
'' the section obtained may be regarded as an index to nearly the whole of the coal 
measures of the forest of Wyre."| 



^ jyjuRcmsoN (39), pp. 133-4. 

t Roberts (61). 

% Roberts (61), p. 421. 
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The Shattei 


^fo] 


rd 


Section, 1850-1860 


>. 




Thickness. 


Depth from 
surface. 


Upper Coal 
Series 

Lower Coal , 
Series 


1. Measures . 

2. Goal . . . 

3. Measures 

4. Goal . . . 

5. Measures . 

6. Goal . . . 

7. Blue Binds . 

8. Goal . . . 

9. Measures . 

10. Goal . . 

11. Measures , 

12. Goal . . 

13. Measures 

14. Goal . . 

15. Measures . 
"16. Goal . . 

17. Measures , 

18. Goal . . 
^19. Measures 

20. Basalt . 








ft. in. 
26 
1 2 
155 11 
1 7 
72 
1 
24 

6 

6 

6 

163 9 

1 8 
78 9 

2 8 
625 

8 
62 4 
1 1 
140 
28 


ft. in. 

26 

27 2 

183 1 

184 8 

256 8 

257 8 

281 8 

282 2 

282 8 

283 2 
446 11 
448 7 
527 4 
530 

1155 

1155 8 
1218 

1219 1 
1359 1 



Jones'^ states that the upper coal series probably belongs to the Upper Coal 
Measures, but points out the diflficulty of comparing the lower coals with the Sweet 
Coals of Highley and Harcott, owing to the great thickness of barren ground between 
the two series. 

CANTEiLL,t on the other hand, has arrived at an opposite conclusion. After some 
discussion of the matter, he says ; '' 1 am inclined to believe that the greater part, if 
not the whole of the Shatterford beds below the Bench (main sulphur) coal are 
barren Middle measures — ^the thin coals found therein being the diminutive repre- 
sentatives of the sweet coals of Harcott and Highley. The bulk of the ground along 
the Dowles Valley, and for some distance on either side of it, is in the same barren 
series, and will prove to be Middle Coal Measures." 

At the present time there are no fresh explorations in progress in the narrow strip 
of Coal Measures of the Shatterford area, and I have thus nothing further to add 
in the way of new facts. The matter will be found further discussed, however, 
on p. 409. 

The Claverley Boring. — The Claverley Boring, 5 miles South-east of Bridgnorth, 
and 1|- miles South of Claverley, was completed in 1905, and a full account of this 
boring has recently been published by Dr. Walcot GiBSOisr.J This remains the only 

^ Jones (94), p. 299. 
t Cantrill (95^), p. 18. 



X Gibson (13). See also Gibson (05^) and (06). 
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instance in which the northern portion of the Shatterford district has been proved. 
This boring may be summarised as follows. The significance of this boring will be 
discussed later (p. 430). 

The Claverley Boring. "^ 



Thickness. 



Depth from 

surface. 



1. Upper Permian . . 

2. Middle Permian . . 

3. Keele Group (Lower Permian) 

4. Halesowen Sandstone Group 

5. Brick-Clay or Espley Group 

r Measures 

Coal . . 
Measures 
Coal . . 
Measures 
Coal . . 
-I Measures 
Coal . . 
Measures 
Coal . . 
Measures 
Coal . . 
Measures 
7. Silurian ..... 



6. Productive 
Coal 
Measures 



ft. 
194 
294 
764 
361 
185 

28 



m. 

6 

8 
3 

9 

8 

2 



79 


8 




6 


128 


4 


■ 


4 


i 


8 


1 




10 




1 


6 


25 


6 


3 


6 


115 





ft. 

194 
488 
1253 
1614 
1800 
1828 
1829 
1908 
1909 
2037 
2037 
2045 
2046 
2056 
2058 
2083 
2087 
2202 



m. 



6 

2 

5 

2 

10 

8 
2 
6 

10 
6 
6 
6 

6 



"^ Condensed from Dr. Gibson's section. 

{d) The Mamble Region — 

Coal has been worked in the high-lying Mamble Region for more than a century 
past, and is still being worked there to-day on a small scale. Only two or three 
seams, however, are of any thickness. These coals lie not very far above the Old Red 
Sandstone, and a band of /%)^Vor&^*^-limestone is associated with them. As mapped by 
the Survey, and in view of more recent discoveries,* there is no reason to doubt that 
the rocks of this district occupy a very irregularly shaped synclinal fold, the. boundaries 
of which are natural crops, and not faults. It has been found possible to trace either 
the coals or the limestone bands round almost the whole margin of the basin. These 
coal seams have always been called Sulphur Coals, though some of them are of good 
quality. They have also been regarded, since the time of Murchison, as being 
the same seams as the Sulphur Coals of the Highley Region, and have also been 
correlated with the Sulphur (Upper) Coals of Coalbrookdale and the coals of the 
Le Botwood and Shrewsbury coalfields. 

We will first consider the coal-bearing rocks at Bayton, Mamble, and Pensax, 
which are still being worked, and from which the fossil plants recorded on 



* Roberts (60^), p. 136; Jones (TP), (94). 
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p. 388 were obtained. This series appears to be often overlain by thick, 
white or yellow sandstones, 50 feet thick at Mamble, but considerably thicker at 
Pensax. In this respect the series resenables the Sulphur Coals at Billingsley in the 
Highley District. The beds immediately associated with the coals consist of a series 
of clunches, stiff, grey, unlaminated clays, with occasional beds of ironstone and 
conglomerates. The lowest seam of coal, the Main Sulphur or Hard Coal, is usually 
the thickest, and yields the best coal. It, however, rarely exceeds 2 feet 6 inches in 
thickness. The so-called Spiroi^bis -limestone lies between it and the Brockholes or 
Brock Hall Seam, but nearer to the former. The seams are often split by the 
interpolation of masses of carbonaceous shale or batt (often called ^' dirt "), which 
reduce the workable thickness very considerably. 

At Bayton, Mamble, and Buckets Leasow the pits are shallow, while at HoUins 
Colliery, Pensax, they are much deeper. The section given by Phillips'^ of the 
Mamble Pit may be taken as typical. 

Section of the Mamble Pit. 





Thickness. 


Depth from 
surface. 


1. Yellowish sandstone 

2. Clunch 

3. Coal — the Eider ....... 

4. Clunch and Ironstone . . . . . 

5. Coal 

6. Poundstone and Clunch .... 

7. Coal 

8. Strong Poundstone and Clunch . . 

9. Hard Coal 


ft. in. 

50 

42 

9 
4 

2 3 
6 — 
2 4 

39 
2 6 


ft. in. 

50 

92 

92 9 

96 9 

99 
105 

107 4 
146 4 
148 10 


10. Hard Poundstone 

11. Old Eed Sandstone . . . . . . 



No. 7 is now generally termed the Three-quarter-yard Seam, and this with the 
Hard Coal are the chief, if not the only coals now worked at Bayton, Mamble, and 
Hollins Colliery, Pensax (see map, p. 367). 

The fossil plants described here from the Bayton, Buckets Leasow, and Pensax pits, 
all come from the clunches above and below the three-quarter -yard and hard coals. At 
the Beehive Colliery (about two-thirds of a mile North-west of Abberley), now disused, 
two coals, of a foot or less in thickness, occur in a series of clunches. These, no doubt, 
are the representatives of the two coals worked at Mamble and Pensax, which thin 
rapidly to the East and South. In fact the reasons why the coals on the eastern side 
of the district have always proved unprofitable are not only the excessive faulting 
found in this district, but the thinning of the seams, as traced from West to East. 

We now turn to inquire what are the characters of the rocks which lie above the 

^ PmLLiPS (48), p. 158. 

3 c 2 
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Sulphur Coal Series in the centre of the basin in the Mamble Region. No new 
explorations in this part of the field have been made in recent years, and I have not 
been able to examine any borings or sinkings in this area. Several such, however, 
were made some 20 years or more ago, and the coals were worked at some of them for 
a short period. By the kindness of Mr. Whitwoeth Wright I have been placed in 
possession of the records of several of these borings, of which I now propose to give a 
brief account. 

At Gybhouse Colliery (see map, p. 367), rather more than 1|- miles almost due East 
of Bay ton Colliery, I am informed that the dip is to the West, under the so-called 
Permians of Church Hill. The section here is very similar to that of the pit at 
Bay ton. Above the clunch-coal series, we find 78 feet of brown sandstone (11 feet 
from surface) and above that 2 feet described as brown marls, and then 4 feet of 
yellow clay forming the subsoil. In all 181 feet of Coal Measures were proved here. 

A boring near Carton Farm, to the North-west of Gybhouse, near the eastern 
margin of the Church Hill breccia, gives us further information as to the beds above the 
coal series. The sandstone bed here appears to be 88 feet thick, and above this we 
have 212 feet described as consisting of mottled clays, clunches, marls, and shales 
(binds), light blue or brown or dark brown in colour, containing several beds of 
ironstone and coal. In all 390 feet of Coal Measures were proved here. Further to 
the South at Yew Tree sinking and boring, a short distance East of Clows Top, 
601 feet of Coal Measures were proved. The sandstone series here appears to be 
about 80 feet thick, and above it we have nearly 400 feet described as blue, red and 
brown marls, dark red marls, blue or brown binds and clods, with several thin coals 
and ironstones, as at Carton Farm. 

A short distance North-east of Yew Tree, a boring was put down in 1897 at 
Blakemore Farm, near an old colliery. According to a record which I have seen, this 
only penetrated to a depth of 295 feet, and thus we have only the upper section as 
proved at Yew Tree. These rocks are described as consisting of blue, light or dark 
brown, or light red marls and clods, or mottled red and blue clays, with a few bands, 
one to two feet in thickness, of dark blue, strong rock, which may be really Espley grits. 

From a consideration of the records of these borings it seems very probable that 
the rocks; above the coal-clunch basal series in this region, closely resemble those 
found in the Highley district (p. 375). The greatest thickness of these beds proved 
was about 390 feet at Carton Farm, lying towards the centre of the syncline. 

« 

3. Previous Eecords of Fossil Plaints from the Wyre Forest Coalfield. 

The earliest record of a fossil plant from the Wyre Forest dates from 1858.^ In 
the following year a plant was described by MoRRlsf under the name Woodtvardites (?) 
Bobertsi, sp. nov. As Dr. Kidston has pointed out long ago, this specimen, now in 

* Egberts (581). 

t Morris (59), p. 82, figs. 1 and 2 ; Roberts (62). 
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the British Museum, is really Lonchopteris Bricei, Brongn. Morris' plant, which was 
collected by Roberts, came from beds just below Hill Farm, on the East bank of the 
Severn, about 2 miles North-east of Bewdley. The following species among others 
were said to be associated^ : — 

Alethopteris Serli (Brongn.). 
A, lonchitica (Schl.). 
Pecopteris oreopteridia (Schl). 
Sphenopteris cf. S. latifolia (Brongn.). 

Roberts,! in 1860, noticed the occurrence of plants in the rocks along the Dowles 
Brook, in particular at Town Mills, in Dowles Quarry, and in brook cuttings below 
Munster's Hill| in the Shatterford Region, Several of the specimens recorded were no 
doubt wrongly determined, and the list has so little value to-day that it is hardly 
worth while repeating it here. Apparently these specimens were among the large 
collection of fossil plants from the Wyre Forest which, in 1861, the British Museum 
obtained by purchase from Mr. G. E. Roberts, Mr. T. Baugh and others of Bewdley. 
Very few of these bear any record of the localities from which they were obtained, 
though some are labelled as having been collected "near Bewdley," from "Dowles 
Quarry,'' and from the " railway cuttings near Dowles Bridge." These specimens were 
determined in 1886 by Dr. Kidston, and recorded in his ' Catalogue of the Palaeozoic 
Plants in the British Museum,' The collection is, however, of little value for my 
present purpose, owing to the absence of locality records, and in view of the fact that 
two palseobotanical horizons are represented in the Forest, as I hope to prove in the 
present paper. I however add here a revised list of these specimens, with some 
additional records. 

A List of the Specimens from the Wyre Forest Coalfield in the British Museum 

Collection, 



Equisetales — 



Calamites Suckowi Brongn. 

C varians Sternb. 

Calamocladus eqtiisetiformis (Schl.). 

Annidaria sphenophylloides (Zenk.). 

A, galioides f (L, SbiidH.). 

A, radiata Brongn. 

Calamostachys germanica Weiss. 

C typica Schimp. 

Pinnularia capillacea L. and H. 

* I have transferred these records into their modern names. 

t Roberts (60^), pp. 133, 135. 

X I have not been able to identify this locality on the maps. 
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Sphenophyllales- 



Sphenophyllum cuneifolium (Sternb.). 
S. majus Bronn. 



Pteridospebme^ and Filioales- 



Lycopodiales- 



CORDAITALES- 



Sphenopteris (Zeilleria) delicatula Sternb. 

S, ohtusiloha? Brongn. 

S. furcata Brongn. 

S, (Eenaultia) Footneri (Marrat). 

Neuropteris heterophylla Brongn. 

N, gigantea Sternb. 

N. Scheuchzeri HofFni. 

iV. osmundce (Art.). 

Odontopteris Reichiana Gutb. 

Mariopteris muricata (SchL). 

Pecopteris Miltoni (Art.). 

P. [Dactylotheca) plmnosa (Art.). 

Alethopteris lonchitica (SchL), 

A. Serli {^vongn.). 

Lonchopteris Bricei Brongn. 

Lonchopteris rugosa Brongn. 

Rhacophyllum sp. 

X. aculeatum Sternb. 
L, lycopodioides Sternb. 
Halonia regularis L. and H. 
Sigillaria scutellata Brongn. 
S. mamillaris Brongn. 
S, Utschneideri Brongn. 
Sigillariostrohus sp. 
Stigmaria ficoides Sternb. 

Cordaites horassifolius (Sternb.). 
Sternhergia approximata Brongn. 



Semina Incert^ Sedis- 



Samaropsis svhacutus Grand' Eury. 
Cordaicarpus Oordai (Gein.). 
Trigonocarpus Parkinsoni Brongn. 
Schizospermum Nmggerathi (Sternb.). 
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The specimens in this collection labelled Pecopterts oreopteridia (SchL) should all, 
in my opinion, be referred to P, Miltoni (Art.). Those recorded as P. Candolliana 
Brongn. are too imperfectly preserved to be specifically determined, though in the 
shape of the pinnules they recall that species. 

In 1884 the Austrian palseobotanist Stur^ recorded the following plants from 
among those in the British Museum (Nat. Hist.). 

Stur's names. Modern names. 

Pecopteris Serlii Brongn. = Alethopteris Serli (Brongn.). 

Asterophyllites equisetiformis Schl. sp. = Calamocladus equisetiformis (SchL). 

Annularia sphenophylloides Zenk. ^ Ibid. 

Hawlea ahbreviata L. and H. = Pecopteris Miltoni (Art.). 

In the same year, Dr. KiDSTONf described the fructification of Sp)he7iopteris 
(Zeilleria) delicatula Sternb., from specimens in the same collection. Subsequent 
isolated records by the same author refer to Lepidophloios acerosus (L. and H.) from 
Highley Colliery, J Pecopteris (Dactylotheca) plumosa (Art.), from the railway 
cutting immediately West of Dowles Railway Bridge, and from Cooper's Mill in 
the Dowles Valley,§ and a bract of Sigillariostrobus ciliatus Kidst. figured from 
the last locality. II In 1905 Dr. KidstonIF recorded the following plants from four 
localities in the Dowles Valley and Shatterford Regions :— 

(1) Ridding s Barn (in a gully, 300 yards W. of) between Bewdley and Trimpley — 

Mariopteris mitricata (SchL). 
Neuropteris teniiifolia (SchL). 
Lepidodendron sp. 
Corynepteris f sp. 
Calamites sp. 

(2) Lightmarsh Farm, a brook North of— 

Cordaites principalis (Germar). 
Cordaites sp. 

(3) North wood Cottage, above Bewdley, in a railway cutting — 

Calamitina {Calamites) varians (Sternb.). 
Galamitina {Calamites) sp. 
Sigillaria sp. 

•^ Stur (84), p. 140. See also KmSTON (94), p. 191. 
t KmsTON (84), p. 590. 
X KmsTON (931), p^ 559^ 
§ KmsTON (96), p. 221. 
II KiDSTON (97^), p. 54, Plate 2, fig. 7. 
IT KiDSTON, in Cantrill (951), pp. 37, 38. 
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(4) Cooper's Mill, Dowles Valley, road section at — 

Cordaites principalis (Germar). 
Dactylotheca plumosa (Art.). 
Alethopteris lonchitica (SchL). 
Neuropteris tenuifolia (SchL). 
Pinnularia capillacea L. and H. 
Sphenopteris furcata Brongn. 
Cardiocarpus orbicularis Etts. 
Calamocladus equisetiformis (SchL). 
Calamites sp. 

Bract of Sigillarian cone (Sigillariostrohus ?). 
Cordaites sp. 

Localities 1 to 3 are in the South of the Shatterford District, and in the narrow 
strip of the Coal Measures to the South of the Trimpley anticline. Locality 4 is in 
the Dowles Valley Region. We will reserve for a later stage (p. 407) a discussion of 
Dr. Kidston's conclusions as to the palaeobotanical horizon of these beds. 

The latest records of fossil plants from the Wyre Forest are those from the 
Claverley boring. Although brief mention of the rich plant remains of this boring 
was made seven years ago, it is much to be regretted that a full list has not yet 
been published. Dr. Kidston"^ recorded the following species in 1905 or 1906 from 
beds occurring at depths of between 472 and 1240 feet. 

Calamites sp. 

Annularia sphenophylloides (Zenk.). 

Neuropteris Scheuchzeri Hoffm. 

N. ovata Hoffm. 

N. heterophylla Brongn. 

Fecopteris Miltoni (Art.). 

P. (Cyatheites) sp. 

Lepidodendron sp. 

Cordaites horassifolius (Sternb.). 

PalcBoxyris cf. carbonaria Sch. 

Walchia cf hypnoides Brongn. 

4. The Fossil Flora of the Productive Measures of the Wyre Forest. 

One of the chief objects of the present investigation was to inquire which palaeobo- 
tanical horizons, below the Keele Series, are represented in this coalfield. In 
particular, it was desired to ascertain whether the Sweet and Sulphur Coal Series 
belong to the same or to different horizons, and whether the horizon of certain 

* See Gibson (052), p. 151 . (06), p. 173. 
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non-coal-bearing areas, the position of which in the sequence is at present uncertain, 
could be determined by this means. To some extent this has been accomplished, 
though if more adequate exposures'^ for fossil plant collecting existed at the present 
time, no doubt the evidence would have been still more extensive. It has, however, 
been found possible to investigate the flora of, and determine the horizon of — 

(a) The Sweet Coals in the Highley Region. 

(b) The Unproductive Measures of the Dowles Valley Region. 

(c) The Sulphur Coals of the Mamble Region. 

T will now enumerate the species obtained from each of these regions, reserving for 
a later section of this paper the question of the horizons of the beds. 

(a) The Fossil Flora of the Siveet Coals of the Highley Region, 

The Sweet Coal beds worked at the Billingsley, Highley and Kinlet Collieries are 
undoubtedly the same, and therefore the floras of these three localities may be 
recorded together. All the plants were obtained from the waste heaps of these 
collieries. At the time the collections were made the heaps of Billingsley and 
Highley Colliery were not very productive of specimens, but Kinlet Colliery proved 
to be one of the richest collecting grounds in my experience. 



The Fossil Plants of the Sweet Coals in the Highley Region. 



Species. 


Billingsley. 


Kinlet. 


Highley. 


ESQUISETALES. 

Catamites Gcepperti (Ett.) ......... 

C ramosus ? Art 


— '— 


+ 

+ 
+ 

+ 
+ 
+ 

+ 


+ + + 


C. varians Sternb 

Catamodadus equisetiformis (Schl.) 

Anmdaria radiata .? Brongn 

A. galioides (L. and H.) 

Palmostachya Ettingshaiiseni Kidst 

Macrostachya Schirivpenana Weiss 

Sphenophyllales. 

Sphenophyltiom cuneifolium (Sternb.) ..>... 

S. myriophyllum Crep 

S. riiajus Bronn 



■^ In order to obtain a varied selection of fossil plants from a locality, and particularly to collect 
any but fragmentary specimens, very large supplies of " raw material " are usually necessary. 
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Species. 



Billingsley. 



Kinlet. 



Highley. 



FiLICALES AND PtERIDOSPERMEJS. 

Sphenopteris oUmiloha Brongn. . , . . . 
S. (Oligocarpia) Brongniarti ? Stur . . . 
^S'. {Zeilleria) Avoldensis (Stur) .... 

Neuropteris obliqua (Brongn.) 

N. plicata Sternb. 1 . . 

N. Blissi Lesq 

Alethopteris lomhitica (Schl.) . . . . . 
j4, Grandini (Brongn.) 

A, aqidlina (Schl.) . 

Lonchopteris rugosa Brongn. ..... 

L. Brici Brongn 

Pecopferis Miltoni (Art.) , . . . . . . 

P. (Dadylofheca) plumosa (Art.) .... 

P. Integra ? (Andrse) 

Mariopteris latifolia (Brongn.) ..... 
M. murkata (Schl.) 

Semina Incert^ Sebis. 

Badiospermum perpiisillum (hesq.) . . . 

B, problematicxim Arber 

Trigonocarpus sp. . 

Samaropsis ci. S. Meachemi (Kidst.) . . . 
Cordaicarpm Cordai (Gein.) 

Lycopodiales. 

Lepidodendron Wortheni Lesq 

L. dichotomum ? Sternb 

L. lycopodioides Sternb 

Sigillaria Kinletensis sp. nov 

S. Utschneideri Brongn 

S, smtellata Brongn. ........ 

S. mamillaris Brongn. ....... 

S. transversalis Brongn . 

S, elongata Brongn. ........ 

Lepidophloios acerosm (L. and H.) . . . 
Lepidophloios cf. L. laricinus Sternb. . . . 

Lepidophyllum brevifoUum Lesq. .... 

Lepidostrohus variabilis L. and H 

Sigillariostrobus nobilis Zeill. . . \ . . 

CORDAITALES. 

Gordaites borassifolius (Sternb.) .... 
0. principalis (Germ.) 






+ 
+ 

+ 















+ 

+ 
+ 
+ 

+ 

•f 
+ 
+ 

+ 



+ 
+ 
+ 



+ 
+ 



+ 



+ 



+ 



+ 















Among the more abundant species were : — 

Neuropteris obliqua (Brongn.), 
N. plicata Sternb. 
Lepidophloios acerosus L. and H, 
Sigillariostrohus nobilis Zeill. 
Cordaites borassifolius (Sternb.), 
Cordaicarpus Cordai (Gein.). 
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(b) The Fossil Flora of the Unproductive Measures of the Dowles Valley Region. 

With regard to the specimens obtained from the surface beds of the Dowles 
Valley, I have no new determinations to add to those already recorded by 
Dr. KiDSTON. The fossil flora discussed here was obtained from the Alton No. 1 
Boring (see p. 375), and from the occasional beds of black shales which there occur 
among the red clays and coloured shales. The cores of this boring were not labelled 
as to depth, though the depth at which the diameter was varied is known. Thus 
the position of the plant-bearing shales can be only very roughly indicated. 



The Fossil Plants of the Alton No. 1 Boring. 



Species. 



a between 1-200 feet. 
b „ 200-360 
c „ 360-886 
d aboye 886 „ 

e position unknown. 



j> 



5? 



Equisetales. 

Calamites Cisii Brongn. .... 

Calamocladm egmiseUfm-mis (Schl.) . 



FiLICALlS AND PtERIDOSPERMIJE. 



Mmq^teris oUiqm (Brongn.) . 
iV. gigantea ? Sternb. . . . . 
N, plicata Sternb. 1 . . . . 
iV. tenuifoUa (Schl.) • . . . 
JV. Bcheuchzeri Hoffm. .... 
Lonchopteris rugosa Brongn. , . 
Pecopteris Miltoni (Art.) . . . 
P. (Dadylothem) ^lumosa (Art.) . 



* SeMINA iNCERTiE SeDIS. 

PlatppermMm sulcatum (Presl) . 
Samaropsis fluitam (Daws.) , . 
Badiospermum marginatum (Artis) 
Cordaicarpus Cordai (Gein.) . . 



Lycopomalis. 

Sigillaria Meachemi sp. nov. . . . 



M 1 >~v 'tF'% *v™\ t 'u'fit^ i "W '■n^y*^ 

Cordaites principalis (Germ.) . . . . 



b 





a, b 

a, d 
b 

b, d 
e 
b 

c, e 
b 



. a 
a, b, d 
b 
a, b 



b 



a 



o D jw 
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The most abundant species in these cores were : — 

Neuropteris tenuifolia (Schl.). 
N,ohliqua {&!Oi\gn,). 
N, gigantea f Sternb. 
Samaropsis Jluitans (Daws.). 

(c) The Fossil Flora of the Sulphur Coals of the Mamhle Region, 

Plants were collected from the colliery heaps of the Bayton Colliery, HoUins Pit, 
Pensax, and Buckets Leasow Pit, Mamble. As the coals worked at all three 
collieries are either the same or very closely associated, the plants obtained may be 
considered together. The fossils occur chiefly in a stiff white clay, from which it is 
somewhat difficult to get good specimens. 

The Fossil Plants of the Sulphur Coals of the Mamble Region. 



Species. 



Bayton. 



Pensax. 



Mamble. 



Equisetales. 

Calamiies Siickowi Brongn 

C. Cisti ? Brongn 

C. varians Sternb . 

Sphenophyllales. 
Sphenophylhim mneifolmm (Sternb.) . . . 

FiLICALlS AND PtERIDOSPERME^. 

Sphenopteris neuropteroides ? (Boul.) . . . 

Nearopteris Scheuchzeri Hoffm 

iV". ovata Hoffm 

JV. flexiiosa Brongn 

N. rarinervis Bunb 

N. obliqua ? (Brongn.) 

Alethopteris lonchitica (SoM.) . . . . . 

Odontopteris LindUyana Sternb 

0. Cmmansi Andrse 

Pecopteris Miltoni (Art.) 

Lycopodiales. 

Lepidodendron dichotomum ? Sternb. . 

L. lanceolatum Lesq 

L. Wortheni Lesq 

Lepidophyllwn lanceolatum L. and H. . . 
Lepidostrobus variabilis L. and H 

CORDAITALES. 

Cordaianthus dubius Grand' Eury .... 



+ 
+ 



+ 



+ 
+ 

+ 



+ 
+ 



+ 
+ 
+ 



+ 



+ 



+ 



+ 



-f 



+ 



+ 



+ 
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The most abundant species are : — 

Neuropteris Scheitchzeri HofFm. 
]Sf. ovata Hoffm. 
Alethopteris lonchitica (SehL). 
Pecopteris Miltoni (Art.). 
Lepidodendron dichotomum Sternb. 
Lepidostrohus variabilis L. and H. 

Cordaianthus duhius Grand' Eury is a new record for Britain. 

id) Notes on the Figured Specimens, 

The specimens figured on Plates 26-29 are chosen partly as being species new to 
Britain or rare plants of which but few figures exist, and partly to illustrate the two 
distinct floras which occur in the Wyre Forest Coalfield. Several are common 
plants, well known and repeatedly figured, but experience has shown that the 
only real proof of the palseobotanical horizon, which can be offered in a memoir, 
is the publication of plates of figures of some of the most abundant and characteristic 
plants of the horizon in question. In regard to the synonymy, only a few of the 
memoirs in which figures of the species in question may be found are here indicated. 
I desire here to express my thanks to my friend Prof Zeiller, of Paris, who has 
very kindly given me the benefit of his opinion on some of the fossils discussed here, 
of which I had no examples for comparison, and particularly in the case of the 
Sigillariostrobus first described by him. 

The Middle Coal Measure Flora of the Wyre Forest, 

Equisetales. 

MAOEOSTAOHYA Schimper. 

Macrostachya. Schimperiana^ Weiss. Plate 29, fig. 31. 

1869. ? Macrostachya Schimperiana, Weiss, ' Foss. Flora Jtlnst. Stemkohl. und 

Rothl. Saar-Khein Gebiete,' pp. 122 and.246, Plate 18, fig. 31, A and B. 

1876. Palceostachya Schimper iana, Weiss, ' Steink. Calamar.,' Part 1 (' Abhandl. 

Geol. Specialk. Preuss.,' Bd. 2, Heft I), p. 105, Plate 5. 

Locality : — Middle Coal Measures, Sweet Coals, Kinlet Colliery, Shropshire. 

Description, — The specimen figured on Plate 29, fig. 31, is probably a terminal 
portion of a cone of Macrostachya, showing the external surface of the bracts. It is 
5*5 cm. long and 2 cm. across. The pointed terminations of the bracts are broken off, 
except in one case. 

Remarks. — This is, I believe, a new British record, though the existence, of 
Si Macrostachya of comparatively slender habit in the Middle Coal Measures of the 
Midland and Pennine coalfields has been long known, and in some cases recorded 
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without being specifically determined, for these specimens are nearly always very 
fragmentary. The present example agrees in general habit with the much larger 
M. infundihuliformis (Brongn.) of the Upper Coal Measures."^ It appears to me to 
be more closely similar to the plant originally described by Weiss as Macrostachya 
Schimperiana^ and later referred by him to the genus PalcBostachya. The close 
resemblance in the habit of this fossil to the better known M, infundihuliformis 
(Brongn.), especially in the obvious union of the bracts for the greater part of their 
length, points, however, to its inclusion in the genus Macrostachya, 

FiLICALES AND PtERIDOSPERME^. 
SPHENOPTEEIS Brongn. 

Sphenopteris (OUgocarpia) Brongniarti? Stur. Plate 27, fig. 14. 

1883. OUgocarpia Brongniarti, Stur, * Sitzungsb. K. Akad. Wissensch. Wien 

(Math. -Nat. Classe),' vol. 88, Part 2, p. 688, text-fig. 16. 

1883. Sphenopteris {OUgocarpia) for mosa., Zeiller, 'Ann. Sci. Nat. Bot.,' Ser. 6, 

vol. 16, p. 190, Plate 10, figs. 1-12. 
1885. OUgocarpia Brongniarti, Stur, 'Fame Carbon Flora Schatzlar. Schichten,' 

p. 131, fig. 20, p. 131, Plate 57, figs. 2, 3, text-fig. 20, p. 129. 
1886-88. Sphenopteris {OUgocarpia) Brongniarti, Zeiller, ' Flore Foss. Bass. 

Houill. Valenciennes,' p. 97, Plate 11, figs. 3-5. 
1910. Sphenopteris {OUgocarpia) Brongniarti ^ Renier, 'Doc. Etude Pal. Terr. 

Houill.,' p. 20, Plate 61. 

Locality : — Middle Coal Measures, Sweet Coals, Billingsley Colliery, Shropshire. 

Remarks. — A single specimen, somewhat indistinctly preserved, was collected at 
Billingsley, which appears to me to agree very closely with Zeiller's figures of 
S, {OUgocarpia) Brongniai^ti Stur. 

NEUEOPTEEIS Brongn. 

1. Neuropteris Blissi Lesq. Plate 27, fig. 16. 

1884. Neuropteris Blissii, Lesquereux, * Coal Flora Pennsylv.,' vol. 3, p. 737, 

Plate 95, figs. 1, 1a. 
1893. Neuropteris Blissii, Kidston, 'Trans. Koy. Soc. Edinburgh,' vol. 37, p. 329, 

Plate 1, figs. 3, 3a. 

Locality : — Middle Coal Measures, Sweet Coals, Billingsley Colliery, Shropshire. 

Remarks, — This species, which is apparently very infrequent in Britain, has only 
been recorded hitherto from the Lower Coal Measures, and this is the first record 
from the Middle Coal Measures. The photograph on Plate 27, fig. 16, is enlarged 
three times to show the nervation. The very fine, much branched nervation is- one of 



^ 



Cf. Arber (12), p, 244, Plate 13, figs. 19-20. 
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the characteristics of this species. Only isolated pinnules have been obtained from 
the Wyre Forest. 

2. Neuropteris plicata Sternb. ? Plate 27, figs. 10-11. 

1833-38. f Neuropteris plicata^ ^TwmiswRQ, 'Vers. Darstell. Flora Vorwelt/ Heft 

5-6, p. XVI, Heft 7, p. 74, Plate 19, figs. 1-3. 
1888. Neuropteris plicata y Kidston, 'Trans. Eoy. Soc. Edinburgh,^ vol 35, p. 313, 

Plate — , figs. 1, 1a. 

Locality : — Middle Coal Measures, Sweet Coals, Highley Colliery, Shropshire. 

Remarhs. — ^This is a very rare Neuropterid in Britain, only known hitherto from 
the Middle Coal Measures of North Staffordshire. Fig. 11, Plate 27, shows the general 
habit of the pinna and pinnules. This photograph is nearly twice natural size ; while 
fig. 10 is enlarged four times to show the characteristic nervation of the pinnules. 
I believe this plant to be identical with that figured by Kidston in 1888 from 
North Staffordshire, though his figures only show a small portion of the nervation. 
Whether Kidston's specimen is identical with Sternberg's type is another matter. 
There is agreement as regards the general, but not the detailed habit. The pinnules 
of Sternberg's plant are clearly plicated obliquely, like those in the lower portion 
of the frond of the Gondwana Neuropteridium validum. My specimens do not 
show this feature, and it is apparently not very pronounced in Dr. Kidston's. 
But what is more important, the nervation of Sternberg's figures differs totally from 
that given by Kidston, or from the present specimens. Sternberg's figures may have 
been carelessly drawn and the nervation indicated only in a conventional manner, but 
seeing that the differences between the species of this genus depend almost entirely 
on the detailed nervation, it is not by any means certain that these British specimens 
are identical with the Austrian plant. 

ALETHOPTEEIS Sternb. 

1. Alethopteris Grandini (Brongn.). Plate 26, fig. 6. 

1832-33. Pecopteris Grandini, Brongniart, ' Hist. Veget. Foss.,' p. 286, Plate 91, 

figs. 1-4. 
1886-88. Alethopteris Grandini, Zeiller, ^ Flore Foss. Bass. Houill. Valenciennes,' 

p. 237, Plate 38, figs. 1, 2. 
1888. Alethopteris Grandini, Zeiller, 'Flore Foss. Terr. Houill. Commentry,' Part 1, 

p. 203, Plate 21, figs. 1-8. 
1912. Alethopteris Grandini, Arbbr, 'Phil. Trans. Eoy. Soc.,' Ser. B, vol. 202, 

p. 248, Plate 11, fig. 1. 

Locality : — Middle Coal Measures, Sweet Coals, Kinlet Colliery, Shropshire. 
Remarks. — This is a somewhat rare species in Britain, hitherto known chiefly 
from the Upper Coal Measures, It has, however, been previously recorded from 
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the Middle Coal Measures of the Canonbie Coalfield by Dr. Kidston, and it also 
occurs on the same horizon in the Wyre Forest. The photograph on Plate 26, fig. 6, 
is enlarged nearly twice to show the nervation. 

2. Alethopteris aquilina (Schloth.). Plate 4, fig. 30. 

1804. ScHLOTHEiM, 'Flora Vorwelt/ p. 35, Plate 5, fig. 8. 

1820. Filicites aquilina^ Schlotheim, ' Petrefactenk./ p. 405. 

1832-33. Pecopteris aquilina, Brongniart, ' Hist. Veget. Foss./ p. 284, Plate 90. 

1869. Alethopteris aquilina, ScniMvim, 'Traite Pal. Veget./ vol 1, p. 556, Plate 30, 

figs. 8-10. 
1912. Alethopteris aqtcilina y Abbeu, * Phil. Trans. Roy. Soc./ Ser. B, vol. 202, 

p. 248, Plate 11, fig. 2. 

Zoca/^'i^^ .'—Middle Coal Measures, Sweet Coals, Billingsley Colliery, Shropshire, 
Remarks. — This plants although infrequent in the Coal Measures, is widely 
distributed and is known from all horizons. 

LONCHOPTERIS Brongn. 

Lonchopteris rugosa Brongn. Plate 26, fig. 3. 

1835-36. Lonchopteris rugosa, Brongotart, 'Hist. Veget. Foss.,' p. 368, Plate 131, 

fig. 1. 
1836. Woodwardites acutilobus, Gceppert, 'Syst. Filic. Foss.,' p. 289, Plate 21, 

fip;. 2. 
1865. Lonchopteris rugosa, Aebbm, ' Vorwelt. Pflanz. Steink. Preuss. Rheinl. 

u. Westphal.,^ Heft 1, p. 9, Plate 3, figs. 2, 3. 
1886-88. Lonchopteris rugosa, Zeiller, ' Flore Foss. Bass. Houill. Valenciennes,' 

p. 244, Plate 39, figs. 2, 3, Plate 50, figs. 3, 4. 

1909. Lonchopteris rugosa, Gothan, in Potoni:^, 'Abbild. und Beschreib. Foss. 

Pflanz.,' Lief. VI, 119. 

1910. Lonchopteris fte^osa, Ebnier, 'Doc. Etud. Paleont. Terr. Houill.,' Plate 95. 

Locality : — Middle Coal Measures, Alton No. 1 Boring, at about 360 feet, Dowles 
Valley, Worcestershire. 

Remarks, — The pinnules of the specimen shown on Plate 26, fig. 3, are rather shorter 
and broader than in the case of other examples of this species, but the nervation is 
identical. This species is very rare in Britain, there being only one previous record, 
and that from the Middle Coal Measures of South Wales. 

PECOPTEEIS Brongn. 

Pecopteris integi-a f (AiidrsB), Plate 27, fig. 15. 

1849. Sphenopteris integra, Andr^, in Germar, ' Verst. Steink. Wettin und 

Lobejun,' p. 67, Plate 28, figs. 1-4. 
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1869. Pecopteris integra, Schimper, ' Trait e Pal. Veget./ vol. 1, p. 530. 

1888. Pecopteris integra, Zeiller, 'Flore Foss. Terr. Houill. Commentry/ Part 1. 

p. 160, Plate 17, fig. 2. 
1906. Pecoptei^is integra^ Zeiller, 'Flore Foss. Bass. Houill et Perm. Blanzy et 

Creusot/ p. 49, Plate 14, fig. 2. 

Locality : — Middle Coal Measures, Sweet Coals, Kinlet Colliery, Shropshire. 

Description. — Only a single example of this frond has been collected. The pinnao 
are about 1*6 cm. long, and the pinnules 3 mm. in length and 1*5 mm. broad. They 
are attached by their whole base, and set a little obliquely on the rachis. The base is 
somewhat decurrent below, and slightly contracted above. The lateral nerves fork 
only once, as a rule, and the two branches are somewhat distant. 

Remarks. — This frond has been quite unknown to me previously. I think it is 
certainly a new record for Britain, whatever doubt there may be as to the specific 
determination. I have submitted photographs of it to Prof. Zeiller, who has 
very kindly examined them, and has suggested that this plant may be Pecopteris 
integra (Andrse) and has pointed out that the basal characters of the pinnules agree 
with those of that species. I have compared the specimen with the published figures 
of this species, and especially those given by Prof. Zeiller of examples from the 
coalfields of Commentry and Blanzy. There is considerable agreement, except that 
the pinnules of the Wyre Forest specimen are less than half the size of those of the 
Continental fronds. This plant has also been recorded by Prof. Zeiller from the 
Westphalian of the Valenciennes coalfield, but the resemblance of that specimen to 
the British fossil is very much less than in the case of the Commentry examples. 

Semina Incert^ Sedis. 

RADIOSPERMUM Arber.* 

Diagnosis : — Seeds cylindrical or ellipsoidal in form, radially symmetrical, longer 
than broad, not winged ; apex with or without notches or lobes ; testa smooth, with or 
without a few distant longitudinal ridges, but not striated longitudinally ; seeds with 
or without a cupule. 

Remarks, — This genus has been recently instituted for the reception of certain 
radially symmetrical seeds, when preserved in the form of impressions^ and to include 
impressions hitherto referred to the very unsatisfactory genus Carpolithus, A study 
of the petrified specimens of such seeds indicates that, structurally, they are of several 
different types. Thus among the smaller seeds here included in this genus are those 
which, when the structure is preserved, are referred to Lagenostoma, Physostoma, 
and Conostoma, and in these a cupule is "* present in some cases and not in others. 
The generic distinctions between these seeds depend largely on the anatomical 
structure of the free portion of the integument at the apex of the seed. In impressions 

* Arber (14), pp. 92, lOL 
VOL. CCIV. — B. 3 E 
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of the external surface of such minute seeds, these characters can rarely, if ever, be 
recognised, and it is hopeless to attempt to refer such impressions to a structure-genus. 
The same is true in greater or less degree of the larger species, of which in many cases 
the anatomical structure is unknown. They are thus best grouped together as 
belonging to a single form-genus Radiospermum, 

1. Radiospermum prohlematicum, Arber. Plate 27, figs. 9 and 12. 

1914. Radiospermum pi^oblematicum, Aebek, 'Ann. of Bot.' voL 28, p. 103, 

Plate 7, fig. 37. 

Locality : — Middle Coal Measures, Sweet Coals, Kinlet Colliery, Shropshire. 

Diagnosis : — Seed radially symmetrical, ovoid, about 4 cm. long and 2 cm. across at 
its greatest breadth, broadly rounded at one end and bluntly pointed at the other. 
Testa smooth, with very fine and close, discontinuous, longitudinal striae, and more 
than 5 (? 10) not very prominent, and somewhat distant longitudinal ridges. 

Description. — The material consists of a single specimen, of which one half is shown 
on Plate 27, fig. 12, natural size, and the reverse impression on fig. 9, twice enlarged. 
The seed appears to me to be a new type, quite apart from any explanation of the 
peculiar features exhibited by the broader end. It may be that this termination of 
the seed, whether it be the apex or the base, was damaged before preservation, or it may 
be that the seed split naturally into several lobes at this extremity, when mature. 
Only the discovery of further specimens can decide which view is the more correct. 

2. Radiospermum perpusillum (Lesq.). Plate 26, fig. 8. 

1884. Carpolithes perpusilluSy Lesquereux, 'Coal Flora Pennsylv.,' vol. 3 (2nd 

Geol. Surv. Pennsylv.), p. P. 825, Plate 111, figs. 22-24. 

1886-88. Garpolithes perpusillus, Zeiller, 'Flore Foss. Bass. Houill. Valenciennes,' 

p. 654, Plate 94, fig. 18. 

1911. Conostoma sp., Carpentier, 'Eev. Gener. Bot.,' vol. 23, p. 2, Plate 12. 

Locality: — Middle Coal Measures, Sweet Coals, Billingsley Colliery, Shropshire. 

Diagnosis : — Minute seeds, cylindrical, about 3 mm. long ; testa smooth, with at 
least one fairly prominent median ridge, slightly tapered at one extremity, rounded 
at the other. 

Remarks. — This seed has been recorded from three or four coalfields, from 
both the Middle and Lower Coal Measures. It is probably more abundant than the 
records would lead one to suppose, but has been frequently overlooked owing to its 
small size. The specimens of seeds with cupules, recently figured by Carpentier 
(see above), would no doubt be referred to the structure-genus Ljagenostoma, or to 
Conostoma, if they were known in the petrified state. The seed of Carpentier's 
Plate 12, fig. 4, agrees very closely with that figured here on Plate 26, fig. 8. 
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3. .Radiospermurri ? marginatum (Artis). Plate 28, fig. 25. 

1825. Carpolithus marginatus, Artis, ' Aiitedil. Phyt.,' Plate 22, B and C. 
1914. Radio spermum ? margwatum, Arber, 'Ann. of Bot.,' vol. 28, p. 102, 

Plate VIII, fig. 46. 

Locality: — Middle Coal Measures, Alton No. 1 Boring, at about 200 feet, 
Dowles Valley, Worcestershire. 

Remarks. — ^Ttiis seed is an obscure type, hitherto only recorded from the Middle 
Coal Measures of Yorkshire, but it is probably of fairly common occurrence, though, 
owing to the absence of any very distinctive features, it has no doubt been frequently 
overlooked. So far as we know at present, it maybe diagnosed as follows: Seeds 
fairly large, sub-circular, 2-2*5 cm. across, testa ? smooth, unornamented, with a very 
narrow marginal rim. 

^ COEDAICAEPUS Geinitz. 

Cordaicarpus Gordai (Gein). Plate 26, fig. 7. 

1855. Carpolithus Cordai, Geinitz, 'Vers. Steinkohlenf Sachsen,' p. 41, Plate 21, 

figs. 7-16. 
1876. Carpolithus Gordai, Boulay, ' Terr. Houill. Nord France,' p. 50, Plate 1, 

fig. 4. 
1886-88. (7orc?a^carp^«;5 (7orc?a^, Zeiller, ' Flore Foss. Bass. Houill. Valenciennes,' 

p. 645, Plate 94, fig. 13. 
1903. Gordaicarpus Gordai] Kidston, * Trans. Boy. Soc. Edinburgh,' vol. 40, 

Part 4, p, 800, Plate 1, figs. 12-13. 
1912. Gardiocarpus Gordai, YiE.'R^o^, 'Quart. Journ. Geol. Soc.,' vol. 68, p. 625, 

Plate 58, fig. 7. 

Locality : — Middle Coal Measures, Sweet Coals, Kinlet Colliery, Shropshire. 

Remarks, — This seed is very abundant in the Sweet Coal Series of the Highley 
District, and is also recorded here from the Alton Boring. There is no record of this 
species in Britain, except from the Middle Coal Measures. There is a possibility that 
it is the seed of Gordaites principalis (Germ.), but so far proof of this suspicion has 
been lacking. 

PLATYSPERMUM Arber.^ 
Platyspermum sulcatum? (Presl). Plate 28, fig. 23. 

1833-38. Garpolites sulcatus, Peesl, in Sternberg, ' Vers. Darstell. Flora 

Vorwelt,' vol. 2, Part 7, p. 208 (1838) ; Plate 10, fig. 8 (1833). 

1891. Rhabdocarpus sulcatus, Kidston, ^ Trans. Boy. Soc. Edinburgh,' vol. 36, 

Part 1, p. 95, Plate , fig. 11. 

1914, Platyspermum sulcatum, Arber, ' Ann. of Bot.,' vol. 28, p. 95, Plate 6, 

fig. 11. 

■^ Arber (14), pp. 87 and 95. 
3 E 2 
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Xoca/^^^ /—Middle Coal Measures, Alton No. 1 Boring, at about 200 feet, Dowles 
Valley, Worcestershire. 

Remarks, — This type of seed, still very obscure, is distinguished by the oval 
form, and the strong ridges with deep sinuses between them. It occurs chiefly in the 
Middle Coal Measures, though there is one record of it from the Transition Coal 
Measures. 



SAMAEOPSIS Goeppert. 

Samaropsis fiuitans (Dawson). Plate 29, fig. 35. 

1866. Cardiocarpum fiuitans^ Dawson, 'Quart. Journ. Geol. Soc.,' vol. 22, p. 165, 

Plate 12, fig. 74. 
1877. Samaropsis fiuitans, Grand' Eury, ' Flore Carbon. Loire,' p. 280, Plate 33, 

fig. 3. 
1886-88. Samaropsis fiuitans, Zeiller, 'Flore Foss. Bass. Houill. Valenciennes,' 

p. 644, Plate 94, fig. 7. 
1888. Cardiocarpus fiuitans, ISjLBBTO^, 'Trans. Roy. Soc. Edinb.,' vol. 33, p. 403, 

Plate 23, fig. 6. 

Locality : — Middle Coal Measures, Alton No. 1 Boring, above 300 feet, Dowles 
Valley, Shropshire. 

Remarks. — This type of seed is fairly abundant in the Middle Coal Measures, 
and rarer on higher horizons. There has been some difference of opinion as to 
whether this species should be referred to Samaropsis Gopp. or Cardiocarpus 
Brongn. I should, however, propose to reserve the latter generic name for a certain 
type of seed, which is not winged, or only in a slight degree. The generic characters 
of Samaropsis may be stated as follows : Seeds fairly small, flattened, lenticular, 
more or less circular or oval, more or less broadly winged, usually pointed at the 
apex, with a fairly long micropyle. Sclerotesta heart-shaped or oval. 



Lycopodiales. 

LEPIDOPHLOIOS Sternb. 

Lepidophloios acerosus (L. and H). Plate 28, fig. 20. 

1831. Lepidodendron acerosum, Lindley and Hutton, 'Foss. Flora,' vol. 1, Plate 7, 

fig. 1, Plate 8. 
1837. Lepidostrolms pinaster, Lindley and Hutton, ibid,, vol. 3, Plate 198. 
1840. Lycopoditesf longihracteatus, Mobris, in Prestwich, 'Trans. Geol. Soc.,' 

Ser. 2, vol. 5, p. 488, Plate 38, figs. 9-11. 
1854. Lepidodendron hrevifolium, Ettjngshausen, ' Steinkohlenform. Eadnitz.,' 

p. 53, Plate 24, figs. 4-5 ; Plate 25, Plate 26, fig. 3. 
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1893. Lepidophloios acerosus, Kidston, 'Trans. Roy. Soc. Edinburgh/ vol. 37, 

Part 3, p. 558, Plate 1, figs. 1, lA ; Plate 2, fig. 9. 

Locality : — Middle Coal Measures, Sweet Coals, Kinlet Colliery, Shropshire. 

Remarks, — This fossil is very abundant on the horizon of the Sweet Coals. It 
is unknown above the Middle Coal Measures, but is frequent elsewhere on that 
horizon and from the Lower Coal Measures. 

SIGILLAEIA Brongn. 

1. Sigillaria Kinletensis sp. nov. Plate 29, fig. 34. 

Locality : — Middle Coal Measures, Sweet Coals, Kinlet Colliery, Shropshire. 

Diagnosis: — A Eusigillarian stem of the Rhytidolepis type. Bibs convex, 
prominent, 9 mm. broad, separated by straight grooves. Leaf-scars approximate, 
4 mm. apart. On the bark between the scars a considerable number of curved, 
closely approximated wrinkles occur. Leaf-scar occupying about one-half of the 
breadth of the rib, pyriform or somewhat club-shaped, 8-9 mm. long, 4-5 mm. 
across at its broadest point. Lateral angles very obtuse, lower margin rounded, 
upper margin short and straight, upper lateral margins sometimes slightly concave. 
Leaf-trace and parichnos-scars near apex of leaf-scar. A curved line or groove occurs 
above the leaf-scar. 

Remarks, — I have been unable to identify this specimen with any recorded species. 
It belongs to the group of S. rugosa Brongn. and S, elongata Brongn. It differs 
from S, rugosa in the leaf-scars being more closely approximated, much more 
vertically elongated, and especially in the ornamentation of the bark between the 
leaf-scars, and in the absence of the feather-like plume of wrinkles above the scar, 
which is characteristic of that species. It approaches S, elongata Brongn. in the 
length of the leaf-scar, but the shape of this scar, and especially the more pointed 
apex does not correspond, and further the ornamentation of the bark above the scar 
is different. The leaf-trace and parichnos scars are also placed nearer to the apex. 

KoEHNE (in PoTONi:]^, ' Abbild. und Beschreib. Poss. Pflanzen,' Lief. I, No. 18, 
1903, p. 8, fig. 11) has figured a specimen, as S. rugosa f, which somewhat approaches 
that under discussion here, but the correspondence in the shape of the leaf-scar is 
not exact, and, further, it differs from my specimen in the characters of the ribs 
between the leaf-scars. 

2. Sigillaria Meachemi sp. nov. Plate 28, fig. 24 ; Plate 29, fig. 32. 

Locality ; — Middle Coal Measures, Alton No. 1 Boring, Dowles Valley, Worcester- 
shire. 

Diagnosis : — A Rhytidolepis stem, with prominent, slightly convex ribs, 7-9 mm. 
broad, separated by shallow, slightly sinuous grooves. Leaf-bases prominent, bracket- 
shaped ; leaf-scars 4-5 mm. long, and 4 mm. across at their greatest width, covering 
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the greater part, but not the whole, of the rib. A deep transverse sinus occurs 
immediately above each leaf-scar. Leaf-base, below the leaf-scar, with three rows of 
transverse wrinkles ; one median, vertical and sometimes faint, and the other two, 
lateral and oblique. Leaf-scars 2-2 '5 mm. apart vertically. Leaf-scar oval; lateral 
angles rounded or very obtuse ; upper margin short, straight, emarginate ; lower 
margin rounded. 

Remarks, — The fossil figured on Plate 29, fig. 32, natural size, and on Plate 28, 
fig. 24, enlarged twice, appears to me to be a new species. Its nearest afilnities 
appear to be S, Micaudi ZeilL, in which, however, the shape of the leaf-scar is 
quite different, the lateral angles being very pointed, and the lower lateral margin 
somewhat concave. There are apparently, in this species, only two oblique rows of 
wrinkles below the leaf-scars. 

A specimen figured by Koehnb (in Potoni^ ' Abbild. und Beschreib. Foss. 
Pflanzen,' Lief. Ill, 1905, No. 55, p. 12, fig. 22) as Sigillaria aff*. fossorum bears 
%^^^ ^%m^¥k&^% to. iba Wyto. lamat a^edmen^ though it is probably specifically 

distinct. 

3. Sigillaria transversalis Brongn. Plate 28, fig. 19. 

1836. Sigillaria transversalis , Brongniart, ' Hist. Veget. Foss.,' p. 450, Plate 159, 

fig. 3. 
1857. Sigillaria transversalis, Goldenberg, ' Flor. Sarsepont. Foss.,' Part 2, p. 37, 

Plate 10, fig. 17. 
1870. Sigillaria transversalis, Schimper, ' Traite Pal. Veget.,' vol. 2, p. 93. 
1876. Sigillaria transversalis var. sparsifolia, Boulay, 'Terr. Houill. Nord 

France,' p. 47, Plate 4, fig. 4. 
1886-88. Sigillaria transversalis, Zeillbr, 'Flore Foss. Bass. Houill. Valenciennes,' 

p. 531, Plate 88, fig. 1. 

Locality : — Middle Coal Measures, Sweet Coals, Kinlet Colliery, Shropshire. 

Remarks, — This species is a new record for Britain. Even on the Continent it 
appears to be a rare plant. In the single example which has been found in the 
Wyre Forest Coalfield, the leaf-scars are partly hidden under a film of carbon. The 
scars are more distant (2 cm.) from one another, vertically, than in the specimens 
figured by Brongniart and Goldenberg (see above). The ribs are not very 
prominent, and measure 8 mm. across, the grooves between them being slightly 
undulating. The scar is transversely lenticular, 4*5-5 mm. broad, and 3*5 mm. high. 
The lateral angles are very acute. 

4. Sigillaria Utschneideri Brongn. Plate 28, fig. 18. 

1836. Sigillaria Utschneideri, Brongniart, 'Hist. Veget. Foss.,' p. 453, Plate 163, 

fig. 2. 
1857, Sigillaria Utschneideri, Goldenberg, 'Flora Sarsepont. Foss.,' Part 2, p. 33, 

Plate 8, fig. 13. 
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1870. Sigillaria Utschneideri, Schimper, ' Traite Pal. Veget./ vol. 2, p. 83. 
1886. Sigillaria Utschneideri^ Kidstof, ' Cat. Pal. Plants, Brit. Mus./ p. 189. 

Locality : — Middle Coal Measures, Sweet Coals, Kinlet Colliery, Shropshire. 

Remarks, — -The only previous record of this species from Britain is that by Kidston 
(see above) of a Wyre Forest specimen in the British Museum. The chief 
characters of this species appear to be as follows : Ribs narrow, convex, 5 mm. across 
at the broadest part (at the leaf-scar), with sinuous, undulating margins. Leaf-scars 
about 5 mm. high, widely separated (12 mm. apart), bark between the scars smooth, 
not wrinkled. Lateral angles of scar acute, lower margin rounded, upper margin 
straight and in some cases slightly emarginate. There is, however, considerable 
variation in the shape of the scars, even in the specimen figured on Plate 28, fig. 18. 

SIOILLAEIOSTEOBUS Schimper. 

Sigillariostrohus nohilis ZeiiiieY. Plate 26, figs. 1-2, 4-5. 

1884. Sigillariostrohus nohilis, Zeiller, 'Ann. Sci. Nat. Bot.,' Series 6, vol 19, 

p. 267, Plate 12, figs. 1, 2. 
1886-88. Sigillariostrohus nohilis, Zeiller, ' Flore Foss. Bass. Houill. Valenciennes,' 

p. 598, Plate 90, fig. 1. 

Locality : — Middle Coal Measures, Sweet Coals, Kinlet Colliery, Shropshire. 

Diagnosis : — ^The following is a translation of Zeiller's diagnosis of this species. 
Cones cylindrical, straight or slightly bent, 50-65 mm. broad, and 30 cm. at least 
in length. Stalk curved, 7-10 mm. broad, clothed at least towards the top with 
acicular leaves, very closely arranged, 25-40 mm. long and about 1 mm. broad, 
borne on slightly projecting cushions, disposed in longitudinal rows, 5-7 mm. high 
and 1*5 mm. broad, with undulating margins, finely punctate below the base of 
insertion of the leaves. 

Axis of the cone 10 mm. broad, furnished with elliptical projecting scars, 1'5 mm. 
high by 1 mm. broad, often a little depressed or indented at the apex, arranged 
in whorls about 3-3*5 mm. distant from one another, 8-10 in a whorl and 
alternating in successive whorls. 

Bracts lanceolate, very spreading, closely imbricated, 25-30 mm. long, 7-8 mm. 
broad, somewhat abruptly contracted towards their lower quarter into a cuneiform 
aiglet, also narrowing rather rapidly on the opposite side, and terminating in a very 
acute, long point, uninerved and more or less concave on the upper surface. 

Description of the Specimens. — Plate 26, fig. 1, shows, natural size, part of a 
straight cone about 10 cm. long. The shape of the sporophylls is very weU seen. 
Another specimen is figured on Plate 26, fig. 5, also natural size. The cone here is 
clearly bent, and the sporophylls are not so plainly seen. At the base there is about 
3 cm. of stalk, clothed with acicular bracts. This cone, with the stalk, measures 
12 cm. in length, and like the last is incomplete. An axis of a cone of the same 
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species is represented twice enlarged on fig. 2, Plate 26. It shows, in about the centre 
of the photograph, a small area in which the carbonaceous film still adheres to the 
impression. The scars on this area are smaller and more triangular in shape than 
on the rest of the axis, one side of the triangle forming the upper margin and the 
angle being directed downwards. Above and below, this carbonaceous layer is 
absent, and the scars are more oval in form. Faint indications of sporophylls, which 
agree in form with those of the cones shown on figs. 1 and 5, are seen at the side of 
the specimen, in the region where the carbonaceous film occurs, but these are not 
shown in the photograph on fig. 2. Some of them appear to be still attached to the 
axis. The scars of the sporophylls are seen natural size in fig. 4, and twice enlarged 
in fig. 2. They are borne on slight longitudinal ribs with sinuate margins. The 
scars of one rib alternate with those of the ribs on either side, just as in the 
Sigillarian stems of the Bhytidolepis type. The scars are approximated because, at 
any node, the ribs between those bearing the scars are very greatly contracted. 
The deciduous nature of the sporophylls in Sigillariostrohus is certainly one of their 
most remarkable features, wherein they appear to differ totally from Lepidostrohus. 

Remarks, — The specimens shown on Plate 26 are the first figured records of this 
plant from Britain."^ Sigillariostrohus is one of the rarest of Coal Measure fossils. 
So far as I am aware only a single example of this species has previously been 
known, and this occurred in the Nord de France coalfield, and was first figured by 
Prof. Zeilleb in 1884. I have forwarded photographs of the Wy re Forest specimens to 
Prof. Zeilleb, and he has very kindly given me the benefit of his opinion on them. 
He agrees with me that they should be referred to his species S, nobilis, though the 
whole cone is somewhat smaller, and the sporophylls shorter and less pointed than in 
his figured specimens. 

The new examples of this plant do not add anything of botanical interest to the 
masterly account of this plant for which we are indebted to Prof. Ziillbb. I have 
not been able to recognise any spores, and the stalk of the cone seen in fig. 5 is not 
long enough to show the ordinary leaf-bases. 

The Transition _ Coal Measure Flora of the Wyre Forest. 

NEUROPTERIS Brongn. 

1. Neuropteris Jiexuosa Sternb. Plate 27, fig. 17. 

1824. Osmunda giganteaYsn., Stebnbebg, 'Vers. Darstell. Flora Yorwelt,' Part III, 

p. 36, Plate 32, fig. 2. 
1833. Neuropteris jiexuosa, Stebkbebg, ihid., Parts V, VI, p. XVI ; Part VIT(1838), 

p. 71. 

* Since this paper was written, I have obtained a still smaller form, apparently of the same species, 
from the Transition Coal Measures of the Eed Clay Series of South Staffordshire, see Arbir (13). 
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1830. Neuropteris jiexuosa, BiiONaNiART, 'Hist. Veget. Foss./ p. 239, Plate 68, 

fig. 2 ; Plate 65, figs. 2-3. 
1869. Neuropteris jlexuosa, Schimper, ' Traite Pal. Veget./ vol. 1, p. 434, Plate 30, 

figs. 12-13. 
Locality: — Transition Coal Measures, Sulphur Coals, Bayton Colliery , Worcestershire. 
Remarks, — This plant has not been recorded from any horizon below the Transition 
Coal Measures in Britain. The pinnules figured on Plate 27, fig. 17, are enlarged in 
order to show the nervation. 

2. Neuropteris ovata Hoffm. Plate 29, figs. 28, 29. 

1826. Neuropteris ovata, Hoffmann, in Keferstein's ' Teutschland geognost. geol. 

dargestellt.,' vol. 4, p. 158, Plate 1b, figs. 5-7. 
1888. Neuropteris ovata, Kidston, ' Trans. Roy. Soc. Edinburgh,' vol. 33, Part 2, 

p. 359, Plate 22, fig. 1. 
1909. Neuropteris ovata, Zalessky, 'Mem. Com. Geol. St. Petersburg,' N.S., 

Livr. 50, Plates 1, 2, Plate 3, figs. 1, 2,? Plate 4. 
1912. Neuropteris ovata, Arber, 'Phil. Trans. Eoy. Soc.,' B, vol. 202, p. 247, 

Plate 11, fig. 9. 

Locality: — Transition Coal Measures, Sulphur Coals, Bayton Colliery, Worcestershire. 

Remarks, — This plant is one of the most characteristic and abundant Transition 
Coal Measures species, and is also frequent in the Upper Coal Measures. The 
diagnosis of this species given by Dr. Kidston is as follows : — Frond much divided ; 
rachis of primary pinnso broad and finely striated ; secondary pinnsB subopposite ; 
rachis stout ; pinnules alternate, oblong, apex rounded, superior basal angle rounded 
and sloping inwards, inferior angle produced as a rounded auricle. Veins fine, close, 
arched, usually divided four times, and meeting the margin of the pinnule at an acute 
angle. Midrib, strictly speaking, absent. Terminal lobe but little enlarged, broadly 
lanceolate, and generally confluent with uppermost pinnule or pinnules. 

3. Neuropteris rarinervis Bunb. Plate 27, fig. 13. 

1847. Neuropteris rarinervis, Bunbury, 'Quart. Journ. Geol. Soc.,' vol. 3, p. 425, 

Plate 22. 
1879. Neuropteris rarinervis, Lesquereux, ^ Coal Flora Pennsylv.,' yo\. 1, p. P. 109, 

Plate 15, figs. 2, 2a, and 3. 
1886-88. Neuropteris rarinervis, Zeiller, ^ Flore Foss. Bass. Houill. Valenciennes,' 

p. 268, Plate 45. 

Locality: — Transition Coal Measures, Sulphur Coals, HoUins Pit, Pensax, 
Worcestershire. 

Remarks, — This species in Britain is most abundant in the Transition Coal Measures, 
VOL. cciv. — B. 3 E 
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though it is not confined to that horizon. The photograph on fig. 1 3 is enlarged to 
show the characteristic nervation. 

Lycopodiales. 

LEPIDODENDRON Sternb. 

1. Lepidodendron dichotomum Sternb. Plate 29, fig. 36. 

1820. f Lepidodendron dichotomum^ Sternberg, 'Vers. Darstell. Flora Vorwelt,' 

Part 1, p. 23, Plates 1 and 2, Part 7 (1838), p. 177, Plate 68, fig. 1. 
1886-88. Lepidodendron dichotomum, Zeillek, 'Flore Foss. Bass. Houill. 

Valenciennes,' p. 446, Plate 67, fig. 1. 
1904. Lepidodendron dichotomum, Zalessky, 'Mem. Com. Geo! St. Petersburg,' 

N.S., Livr. 13, p. 9, Plate 2, figs. 3, 5, 6 ; Plate 3, figs. 3, 5, 7-12 ; Plate 4, 

fig. 11. 
1912. Lepidodendron dichotomum, Arber, ' PhiL Trans. Roy. Soc.,' B, vol.202, 

p. 251, Plate 11, fig. 6. 

Locality : — Transition Coal Measures, Sulphur Coals, Bayton Colliery, 
Worcestershire. 

Remarhs, — This species has the same vertical range as Z. Wortheni Lesq., and is 
particularly frequent in the Transition Coal Measures. 

2. Lepidodendron lanceolatum Lesq. Plate 28, fig. 26. 

1879-80. Lepidodendron lanceolatum, Lesquereux, 'Coal Flora Pennsylv.,' vol. 2, 

p. P. 369, Plate 63, figs. 3-5. 
1888. Lepidodendron lanceolatum., Kidston, 'Trans. Roy. Soc. Edinburgh, 'voL 33, 

Part 2, p. 394, Plate 27, fig. 3 ; Plate 28, figs. 3 and 4. 
1912. Lepidodendron lanceolatum, Arber, 'Phil. Trans. Roy. Soc.,' Ser. B, vol. 202, 

p. 250, Plate 12, fig. 14. 

Locality : — Transition Coal Measures, Sulphur Coals, Bayton Colliery, Worcester- 
shire. 

Remarks, — This species has been only known hitherto from the Upper Coal 
Measures, and this is the first record from the Transition Coal Measures. 

3. Lepidodendron Wortheni, Lesq. Plate 29, fig. 33. 

1866. Lepidoderidron Wortheni, Lesquereux, ' Geol. Surv. Illinois,' vol. 2, p. 452, 

Plate 44, figs. 4, 5. 

1879-80. Ijcpidodendron Wortheni, Lesquereux, 'Coal Flora Pennsylv.,' vol. 2, 

p. P. 388, Plate 64, figs. 8, 9. 

1886-88. Tjcpidodendron Wortheni, ZeijAjBU, 'Flore Foss. Bass. Houill. Valen- 
ciennes,' p. 467, Plate 71, figs. 1-3. 
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1903. Lepidodendron Wortheni, Arbek., ^ Quart. Journ. Geol. Soc./ vol. 59, p. 12, 

Plate 2, fig. 6. 

Locality : — Transition Coal Measures, Sulphur Coals, Bayton Colliery, Worcester- 
shire. 

Remarks. — This plant is widely distributed vertically, from the Middle to the 
Upper Coal Measures. The figure is enlarged three tinaes to show the characteristic 
form of the leaf bases. 

CORDAITALES. 
COEDAIANTHUS Grand' Eury. 

Cordaianthus dubius Grand' Eury. Plate 29, fig. 27. 

1877. Cordaianthus dubius, Grand' Euey, 'Mem. Acad. Sci.,' vol. 24, No. 1 (Flore 

Carbon. Loire), p. 232, Plate 26, fig. 12. 

Locality: — Transition Coal Measures, Sulphur Coals, HoUins Colliery, Pensax, 
Worcestershire. 

Hemai'ks. — This is a new record from the British Coal Measures, and, so far as I am 
aware, this species has only been recorded hitherto from the Stephanian of the Loire 
coalfields by Grand' Eury. I think it possible that it may represent a male 
inflorescence of Cordaites, Two specimens have been obtained, and in these the 
inflorescence is 2*6 cm. long, with no sign of any bract, except perhaps in one somewhat 
doubtful instance, where the supposed bract may in reality be only one of the leaves 
of the ^^ catkin," which has become separated from the rest. The axis is narrow, 
1*5-2 mm. across. In the specimen figured, six elliptical '^catkins'' are seen, 
arranged spirally. Each is about 9 mm. long, and 2*5 mm. wide at its broadest 
part. The apex is acute. The parallel striation of the leaves forming the '' catkin " 
can be seen in places. 

5. The Paljeobotanical Horizons of the Productive Measures of the Wyre 

Forest. 

(a) Previous Opinions. 

In this sketch of previous opinions as to the age of the Coal Measures in the Wyre 
Forest, we may conveniently include those views founded solely on the lithological 
evidence. 

Considerable stress has, in the past, been laid on the occurrence of bands of so-called 
/Sp^Vor6^5-limestones, as marking certain definite horizons in the Coal Measures of 
the Welsh Borderland and Midland Coalfields. Though there are some indications 
that this view is being abandoned,"^ the presence of these rocks in the Wyre 
Forest played at one time a very prominent part in the discussions as to the 

* Clarke (01), p. 86, Gibson (01), p. 253. 

3 F 2 
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horizon of the beds, and the conclusions founded on this evidence are in some 
cases still maintained to-day. It may therefore be worth while to consider afresh 
exactly what stratigraphical inferences may be safely drawn from the occurrence 
or absence of such /Sp^Vor&^^-limestones. 

It is interesting to recall in this connection that the earliest description of these 
rocks relates to the Wyre Forest, and appeared in 1834. In that year England^ 
discussed the /Sp^ror&^^-limestones of this coalfield under the terms '' thin con- 
cretionary limestone or calcareous conglomerate or corn stone," but he did not 
mention the occurrence of Spirorbis in these beds. In 1839, however, MuRCHisoNf 
showed that these beds were identical with those which elsewhere contained the 
fossil now generally known as Spirorbis. In the meanwhile Phillips,| in 1836, 
had described the Spirorbis -limestones of Ardwick, Manchester. The fossil 
Spirorbis itself was first described in 1809. § 

Murchison|| laid great stress on the occurrence of these ^Sp^Vor t^'^-limestones as a 
means of correlating the coalfields of the Welsh Borderland system. More recently 
Daniel JonesIT has applied the same principle to the correlation of the Sulphur 
Coals in different parts of the Wyre Forest. 

It appears to me to be more than doubtful whether any such evidence can be 
relied upon, in view of the wide vertical range which Spirorbis is now known to 
possess. There are four important facts to be borne in mind in this connection. 
Firstly, in my experience, Spirorbis occurs in shale more frequently than in lime- 
stones. Such Spirorbis-shsles were recorded from the north-eastern margin of the 
Mamble district by Roberts in 1860."^^ 

Secondly, Spirorbis sometimes occurs in a hard, cream-coloured limestone. It seems 
to be held in some quarters that these limestones are largely built up of Spirorbis, 
On the contrary, I believe this fossil is, in a sense, an accidental occurrence in the 
limestone, and just as much so as any impression of a fossil plant found in a 
calcareous bed. 

Thirdly, cream-coloured limestones of similar texture to those containing Spirorbis^ 
but without any trace of that fossil, are of frequent occurrence, and are often fairly 
closely associated with other limestones containing Spirorbis. 

Fourthly, it must also be borne in mind that Spirorbis carbonarius ranges through 
the whole of the Carboniferous, both Upper and Lower, ft It was described from the 

^ England (34), p. 21. See also MuRcmsoN (35), 

t MuRCmsON (39), pp. 132, 60 and 83, etc, 

X PmLLiPS (37), p. ^^. 

§ Martin (1809), Plate 52, figs. 2-3, 

II MuRcmsoN (39), Chapter VI, 

U Jones (VP), (94). 
** Egberts (60^), p. 320, 
ft Etheridge (80). 
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Burdiehouse Limestone of the Calciferous Sandstone Series as early as ISSG."^ In 
order to emphasise this point I give two Hsts of a few Spirorbis-hesiring rocks from 
different horizons, f 



A. Spirorbis-hearing Limestones, 
Upper Coal Measures .... 



Transition Coal Measures 



Middle Coal Measures . 
Lower Coal Measures . 

Carboniferous Limestone Series 

Calciferous Sandstone Series . 



Keele Series in North J; and South§ Stafford- 
shire, and Warwickshire, II and Shropshire.^ 

Halesowen Sandstones^^ and Old Hill Marls 
(S. Staffs.), Ardtvick LimestoneW (Lanes.), 
Haunchwood Sandstones and Nuneaton Clays'\^ 
(Warwickshire), Newcastle-under-Lyme and 
Etrurian Marls and Blachband Series^ 
(N. Staffs.). 

Whitehaven Sandstone Series (Cumb.).|||| 

Main CoallTIT at Carluke, Bowling Alley Coal, 
N. Staffs. ^^^ 

Carboniferous Limes tonef ft of Kinneil and 
Campsie. 

Burdiehouse Limestone. Jf 



B. SpirorbiS'bearing Shales, 

Upper Coal Measures . 
Transition Coal Measures . 
Middle Coal Measures . . 



Forest of Dean.§§§ 

Forest of Wyre|||||| and Kent. 

Derbyshire^lTIFir Kent. 



* HiBBERT (36), p. 180; ExHErnDGE (78), p. 3. 

t See Etheridge (80). 

\ Gibson (01), p. 253, (05i). 

§ KmsTON (88), p. 318. 

II Vernon (12). 

*[I Cantrill (09). 

^^ Gibson (01), p. 262 ; Kay (13), p. 446. 

tt Arber(032); PmLLiPS (37). 

}+ Vernon (12). 

§§ Gibson (01), p. 254. 

nil Arber (031). 

m Etheridge (80), p. 221. 

^^^ Gibson (01), p. 253. 

ttt Etheridge (80), p. 221. 

XXX HiBBERT (36), p. 180; Etheridge (78). 

§§§ Arber (12). 

mill KOBERTS (602). 

•film Martin (1809), Plate 52, figs. 2-3. The earliest illustration of this fossil is that of Spirorbis on a 
plant-remain in a clay-ironstone nodule, from the Middle Coal Measures of Chesterfield. 
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B. Spirorbis-bearing Shales — continued. 

Lower Coal Measures .... North Stafford.'"' 

Carboniferous Limestone . . . 

Calciferous Sandstone .... Wardie Shales, f 

When we bear in mind the wide vertical distribution of >Sp^Vor&^5-limestones in 
the red measures of the Midlands, which have taken so many years to unravel, it is 
obvious that the occurrence of these bands is a matter of no zonal value. In the 
North and South Staffordshire Coalfields, and in the Warwickshire area, they occur 
both in the Transition and Upper Coal Measures. Thus any argument based solely 
on the occurrence of Spirorbis bands, associated with the Sulphur Coals, in the 
Wyre Forest is, from the point of view of the horizon of these beds, invalid. 

There is no doubt however that, in the higher horizons of the Midland and Welsh 
Borderland Coalfields, we do find such bands of '^ freshwater limestone,^^ as 
MurchisonI termed them, though we should not now lay stress on the occurrence of 
these rocks as of value as zonal indices. In the Midlands and Welsh Borderland, 
the presence of such limestones may be regarded as a rough indication that the beds 
in question lie high up in the series, but even this conclusion is not in itself trust- 
worthy, for such limestones sometimes occur in the productive measures, and we 
cannot deduce, from this evidence, the horizon to which they belong. 

In my experience the presence or absence of Spirorbis in these limestones is quite 
immaterial, especially since that fossil itself has no zonal value. These limestones 
appear to have, in some cases, been formed very slowly, and on the surface of the 
developing bed the worm in question formed its cast, just as it did, in other cases, on 
beds of mud, which later hardened into shales, or on the leaf or frond of a plant 
as it lay on the mud before becoming finally entombed. § 

For the reasons above stated, I pass over any comparisons of the Wyre Forest 
Coalfield with that of South Staffordshire, based on the correlation of Spirorbis- 
limestone bands in the two coalfields. Mr. Daniel Jones|| in particular has laid 
great emphasis on this correlation, and has concluded that '^ the idea that the Kinlet 
and Harcott coal-seams are the equivalents of the South Staffordshire thick coal- 
seam cannot be maintained." 

Turning next to the plant evidence, Stuii,1I in 1884, concluded from the occurrence 
of Alethopteris Serli (Brongn.) in the Wyre Forest (see p. 383) that the rocks of this 
region, like those of the South Wales, Bristol, and Forest of Dean coalfields, belong 

"^ Gibson (05^), pp. 309-10. 
t ExHERmGE (78), p. 9, (80). 
J MuEcmsoN (39). 
§ Arber (11), p. 119, %. 19. 
II Jones (7P) and (94), p. 296. 
U Stur(84), p. 140. 
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to the '' Jlmgsten Ablagerungen des Obercarbons." In 1894, Dr. Kidston^' severely 
criticised this conclusion, and rightly pointed out that the determination of the 
horizon by the presence of a single species is wholly unsafe. Alethopteris Serli, for 
instance, ranges from the Middle Coal Measures, through the Transition and Upper 
Coal Measures, into the Stephanian. In this country, however, it is much more 
abundant in the Transition, and especially the Upper Coal Measures, than in the 
Middle, where it is rare. 

In 1895, Mr. CantrillI concluded that the Sulphur Coal Series were Upper Coal 
Measures, and the Sweet Coal Series, Middle Coal Measures, and he further recorded 
Dr. Kidstof'sJ conclusion that the fossil plants collected by Mr. C antrill from the 
Shatterford and Dowles Valley regions (see pp. 383-384) indicated that the beds in 
these areas belong to the Middle Coal Measures. 

One of the most recently expressed opinions is that of Lapworth and Watts,§ 
who remark of the Sulphur Coal Series that ''one may hazard the conjecture that 
this division is parallel to the Newcastle and Halesowen sandstones." Dr. GibsonH 
has also expressed the same conclusion, and quite recently has referred parts of the 
Claverley boring to the Keele, Halesowen Sandstone and the brick -clay or Espley 
Group (see pp. 378 and 429). 

(6) The Highley Region, 

The fossil flora, recorded on pp. 385-386, from the Sweet Coals of Highley, Kinlet, 
and Billingsley Collieries, is undoubtedly a Middle Coal Measure flora. Stephanian 
types are entirely absent, and thus this flora is easily distinguished from that of the 
Transition and Upper Coal Measure horizons, the floras of which are characterised 
by a greater or less number of essentially Stephanian species, associated with 
Westphalian elements. Leaving out of account a large number of species which are 
widely distributed throughout the Coal Measures, the following is the vertical range 
of plants of more restricted distribution : — 



"^ KmsTON (94), p. 191. 

t Oantrill (951), pp^ 13 c^-^^ 33 

I KiDSTON (95), p. 38. 

§ Lapworth and Watts (10), p. 762. 

II Gibson (05^), p. 149, (13). . 
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Species. 


Upper Coal 
Measures. 


Transition 

Coal 
Measures. 


Middle Coal 
Measures. 


Lower Coal 
Measures. 


Galamites Goepperti (Ett.) . 

Palceostachya Mtingshauseni Kidst 

Sphenophyllum myriophyllum Crep 

Sphenopteris oUusiloba Brongn. 

S. {Oligocarpia) Brongniarti f Stur .... 

S. {Zeilleria) Avoldensis (Stur) 

NeuTopteris plicata Sternb. ? 

N. Blissi Lesq. 

Alethopteris Grandini (Brongn.) 

Lonchopteris rugosa Brongn 

L. Bricei Brongn 

Samaropsis Meachemi (Kidst.) 

Gm'daicarpus Gordai Gein . 

Lepidodendron JVortheni Lesq 

L. dichotomum Sternb 

Lepidophloios acerosus (L. and H.) . . . . 


+ 1 + + 


-I 

4- 

4- 
4- 


4- 
+ 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
+ 
4- 
4- 
4- 


4- 

4- 
4- 

4- 



It is also obvious from the above table that this is not a Lower Coal Measure flora, 
for a considerable number of the species are unrecorded from that horizon. 

We thus arrive at the important conclusion that the Sweet Coals of the Kinlet 
area belong to the Middle Coal Measures. With regard to the horizon of the 
Sulphur Coal Series above them, I have not been able to obtain any direct evidence 
in this region. But provided that these coals are identical with the Sulphur Coals of 
the Mamble area (see p. 378), as has always been believed, and which belief there is 
no reason to doubt, so far as I am aware, then the Sulphur Coals of the Highley 
Region belong to a higher horizon, the Transition Coal Measures. 



(c) The Dowles Valley Region, 

The fossil flora obtained from the unproductive beds of the Alton No. 1 Boring 
(see p. 387) is also a Middle Coal Measure flora, as the recorded vertical distribution 
of the following species shows : — 



Species. 


Upper Coal 
Measures. 


Transition 

Coal 
Measures. 


Middle Coal 
Measures. 


TiOwer Coal 
Measures. 


Newopteris plicata Sternb 

iV. Scheuchzeri HofFm 

iV". tenuifoUa (Schl.) . 

Lonchopteris rugosa Brongn. . . . . . . 

Platyspermum sulcatum (Presl) 

Samaropsis fluitans {DsiW8,) 

Radiospermum ? marginatum (Art.) . . . 
Gm'daicarpus Gordai (Gein.) 


1 

-. — 
4- 


4- 
4- 

4- 
4- 


4- 
4- 
4- 
4- 

+ 
4- 

4- 

4- 


— — — 
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The fact that Cordaicarpus Gordai (Gein.) occurs in the first 200 feet, and 
Lonchopteris rugosa Brongn. within the first 360 feet of this boring indicates that 
the whole of the beds passed throup:h belon^r to the Middle Coal Measures. This 
conclusion is in harmony with the evidence of the plants collected by Mr. Cantrill^ 
and determined by Dr. Kidston (see p. 407) from the surface beds in this area, and 
with Roberts' specimens from this region in the British Museum, if we except the 
records of Pecopteris oreopteridia (Schl.) (see p. 383). The whole collection in 
the British Museum is, in my opinion, derived from Middle Coal Measures. 
Mr. Cantrill's collection contains four species (Sphenopteris furcata Brongn., 
Aleihopteris lonchitica Schl., Cardiocarpus orbicularis Ett., and Pinnularia 
capillacea L. and H.) which have not been found in the Alton cores, and these again 
support this conclusion. 

{d) The Shatterford Region. 

Although I have no fresh evidence to offer with regard to the Shatterford Region, 
I may point out that all the specimens recorded by Mr. CANTEiLLf (see p. 383) and 
also those known to be derived from this region (see p. 381), now in the British 
Museum (excepting the records of Pecop^eW^ oreopteridia— sBe p. 383), indicate, as 
Dr. KidstonJ has concluded, that the surface beds of the measures of the southern 
part of this region belong to the Middle Coal Measures. 

Further, I regard the whole of the productive measures penetrated by the 
Claverley boring (see p. 378), between 1800 and 2202 feet, as Middle Coal Measures. 
There is a large collection of plant remains from this boring in the Museum 
of the Geological Survey, Jermyn Street. I have had an opportunity of seeing 
these specimens, and in particular those from the lowest 200 feet (2000™ 
2177 feet) of the boring. I can find, however, no evidence from these specimens 
that these beds belong to the Lower Coal Measures, as Dr. Kidston§ has concluded. 
On the contrary, the flora of the lowest 200 feet of the measures is undoubtedly 
a Middle Coal Measure flora. 

{e) The Mamble Region. 

The flora of the Sulphur Coals of the Mamble Region, lying near the base of the 
Sulphur Coal Series, is undoubtedly one belonging to a higher horizon than that of the 
Sweet Coals of the Highley area, or of the unproductive measures of the Dowles 
Valley Region. It belongs to the Transition Coal Measures, as the following table- 
of the distribution of the species, of more restricted vertical range, indicates : — 

^ Cantrill (951), p, 38^ 

t Cantrill (951), p. 38. 

% EiDSTON, in Cantrill (951), p^ 33^ 

§ See Gibson (06), p. 174. 
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Species. 


Upper Coal 
Measures. 


Transition 

Coal 
Measures. 


Middle Coal 
Measures. 


Lower Coal 
Measures. 


Sphenopteris neuropteroides (Boul.) . . . . 

Newoj)fens ovata HofFm. . , 

N. Hexuoscb Brongrn. . 


+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 


+ 
+ 
+ 
+ 
+ 
+ 

+ 


+ 
+ 




N. rarinervis Bunb. . . . . . . . . 

Odontopteris Lindleyana Sternb. . . . . . 

Lepidodendron dichotomum ? Sternb. . . . 

L. lanceolattim Lesq. . . . . . . . . 

L, Wortheni Lesq 



The purely Stephanian types are few, the most noteworthy being the new record, 
Cordaianthus dubius Grand' Eury, but the majority of the species indicated in the 
above table form an assemblage of types which is constantly met with in the Tran- 
sition Measures, particularly in Kent. Of the three plants above indicated as occurring 
in the Middle Coal Measures, all are much more abundant in the Transition Coal 
Measures than on the lower horizon. Lepidodendron lanceolatum Lesq. has not been 
previously recorded from below the Upper Coal Measures. On the other hand, all 
the other common species, essentially characteristic of the Upper Coal Measures, are 
absent, and this clearly distinguishes the flora of the lower horizon from that of the 
upper. A plant has been doubtfully identified as Odontopteris Coemansi Andrse. 
This is a very rare species in Britain, and known hitherto only from the Middle Coal 
Measures. 



(/) General Conclusions as to the Horizons of the Productive Measures, 

It may be well here to review the general conclusions as to the horizons of the 
productive measures in the Wyre Forest. It has been found that the Sulphur and 
the Sweet Coal Series belong to the different horizons ^ the former to the Transition 
Coal Measures^ the latter to the Middle Coal Measures^ the two series being uncon- 
formable to one another. The equivalents of these beds in the neighbouring coalfields 
will be found discussed in the following sections of this paper. The distribution of 
these beds in the Wyre Forest has been made out to be as follows, on the evidence of 
the fossil plants (see map, p. 367) : — 

In the Highley Region, Transition Coal Measures are believed to overlie Middle 
Coal Measures unconformably. 

In the Dowles Valley and Shatterford Regions probably only Middle Coal Measures 



occur. 



# 



In the Mamble Region only Transition Coal Measures are found. In the sketch 
map on p. 367 some attempt has been made to indicate these conclusions very 

* There may be also small patches of Transition Coal Measures in parts of these regions, but this 
is uncertain at present. 
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roughly. It should be noted that the boundaries of the Sulphur Coal Series in the 
South of the Highley Region, and the relations of the two series to the North of 
Church Hill, are indicated more or less at random, for the exact position of these lines 
is quite unknown at present, and the field work necessary to solve these problems 
has not been regarded as falling within the scope of the present investigation. 

6. A Review oe the Fossil Floras and Paljsobotanical Horizons of the 

OTHER Welsh Borderland Coalfields. 

In order to elucidate the natural affinities of the Wyre Forest Coalfield^ it will be 
necessary to compare it in some detail with the other coalfields of the Welsh 
Borderland system, especially as regards the fossil floras, so far as they are known, 
and the palaeobotanical horizons represented in each. We will naturally begin with 
Coalbrookdale, which apparently is simply another portion of the same coalfield. 

(a) Coalbrookdale. 

The classic memoir on this coalfield is still that by Prestwioh,^ published in 1840. 
EarHer accounts were given by AiKiNf and MurohisonJ, and more recently 
important papers by Marcus Scott,§ Daniel Jones|], and ClaekBjIT have added to 
our detailed knowledge of the subject. Some further account of the coalfield is to 
be found in Eyton,^^ PuRTON,tt Band all. J| 

The measures of Coalbrookdale belong to two distinct series.§§ The upper 
division, sometimes called the Upper Coal Measures or Series, is non-productive of 
ironstone, and also practically non-productive of coal. This rests unconformably on a 
lower series, the so-called Lower Coal Measures, which are highly productive of both 
iron and coal, though only between 200 and 300 feet in total thickness. The 
unconformity between the two series is known locally as the Symond Fault. |||| The 
total thickness is at least 1100 feet.W 

^ Prestwich (40). 

t AlKIN (1811). 
{ MuRCfflSON (39), Chap. VII. 
§ Scott (61). 
II Jones (7 P), (732), (94). 
U Clarke (01). 
^^ Eyton(69). 

tt PURTON (65). 

Jt Eandall(71), (73), (82). 

§§ Hull (77), p. 629, sub-divided the measures into three divisions—Upper Coal Measures, Coal Measures, 
and Cannister Beds, the last named containing the Pennystone and Crawstone ironstones. There seems, 
however^ to be little to be said for such an unnecessary subdivision. 

nil Clarke (01) ; Jones (712), (94)^ p. 291 . soqtt (61). 

U!! Prestv^ich (40), p. 429. 

3 G 2 
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The general succession has been very clearly stated by Scott,"^ from whose paper 
the following contracted account is chiefly derived. The upper series consists of 
red and blue clays, with grey or green marls, clays and shales, and grey sandstones, 
with a few thin, impure and impersistent Sulphur Coals, rarely more than 6 inches in 
thickness. The most persistent bed at the base of this series consists of a mottled red 
or yellow clay, termed Calamincar locally. An impersistent band of Spirorhis -limeBtone 
occurs at Tasley,t Caughley, Kingslow, and elsewhere, above a thin Sulphur Coal. 
Beds of calcareous breccia or conglomerate are also present.^ The whole of these 
rocks are very impersistent when traced laterally. Their thickness is at least 300 feet. 

It is obvious that this red-grey series corresponds very closely lithologically with 
that described here as the Sulphur Coal Series of the Wyre Forest. There is specific 
mention of Espley rocks in a section given by Prestwich,§ as occurring at some little 
distance below the Calamincar, and there is thus good reason to suppose that these 
beds occur in Coalbrookdale above the productive measures. 

So far as I am aware, no fossil plants are known from this upper series, and 
therefore the horizon of these beds has yet to be ascertained. But, from the presence 
of /Sp^ror&^'s-limestones and Sulphur Coals, these beds have always been regarded as 
the equivalents of the measures of the Shropshire and Le Botwood fields, and of the 
Sulphur Coal Series of the Wyre Forest. If this is the case, the horizon is no 
doubt the Transition Coal Measures, but this conclusion, while provisionally accepted, 
awaits confirmation and proof. 

The thin, lower series consists of alternations of grey\\ clods (clays), with or 
without ironstone nodules, and of coal seams, with a few sandstone beds, such as the 
Flint Coal Sandstone. All the coals and ironstones are impersistent laterally, and the 
former frequently pass into carbonaceous shale, known as batt or bass. Further, 
both the coals and ironstones gradually thin out to the southward in descending 
order. H This lower series rests unconformably on Old Red Sandstone or Silurian or 
Carboniferous Limestone, or in a limited area on ? Millstone Grits. There seems to 
be a very close correspondence between these measures and those productive of iron 
and coal in the Midland and Southern Pennine Coalfields, where the predominant 
type of sediment, associated with the coals, is clay, rich in ironstone nodules. If 
these conclusions are correct, the lower, productive series of Coalbrookdale is of a 
very difierent facies to the Sweet Coal Series in Wyre Forest (see p. 374). 

Fortunately we have the materials for determining the horizon of these beds. 
Fossil plants have long been known to be abundant in the ironstone nodules of 

^ Scott (61), p. 467. See also Prestwich (40), and MuRCmsoN (39), p. 101. 

t MuRcmsoN (39), pp. 100-101 ; Prestwich (40), p. 434; Jones (94). 

t MuRcmsoN (39), p. 102. 

§ Prestwich (40), pp. 478 and 430. Apparently this term originated in this coalfield. 

11 Clarke (01), p. 87. 

U Prestwich (40), p. 435 ; Jones (71^), p. 203. 
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Coalbrookdale. This flora was described by Morris^^ in Prestwich's memoir in 
1840, and the fine collection of the latter is preserved in the British Museum 
(Nat. Hist.). Naturally many of Morrts' determinations now require modification 
in the light of our modern knowledge. I have carefully examined these specimens, 
and I propose to add here a list of species which represents our present knowledge of 
the fossil flora of Coalbrookdale. They were all derived from the lower productive 
series, and chiefly from the ironstones known as the Ballstone, Whiteflats, and the 
Grawstone, though specimens were also obtained from certain sandstones and shales. 

It is worthy of note that the ironstone nodules of Coalbrookdale sometimes contain 
petrified plant -remains. WiLLTAMSONt figured a Dadoxylon from this coalfield, and 
both Ltndley and HuttonJ and Morris also figured the structure of the wood of 
Stigmaria ficoides from these nodules. 

Before enumerating the known species of Coalbrookdale, I may add some notes 
on the specimens figured by Morris,§ which are all preserved in the British Museum. 

Notes 071 Morris' Figured Specimens. 

Halonia disticha Morr. (p. 489, Plate 38, fig. 1), from the Flint Coal Sandstone. 
This is the type of this species, which is a perfectly distinct form. The leaf-bases are 
decorticated, and there is thus no means of determining whether it is a branch of 
Lepidophloios or some other genus. 

Bechera charceformis Sternberg (p. 489, Plate 38, fig. 2), from the Ballstone. This 
is the plant now known as Calamocladus charcBformis (Sternb.). 

Stigmaria jicoides Brongn. (p. 489, Plate 38, figs. 3, 3a, 3b). These petrified 
specimens illustrate the structure of the wood of this rhizophore. 

Carpolites zamioides Morris (p. 489, Plate 38, fig. 4), from the Flint Coal Sand- 
stone. This I believe to be the Trigonocarpum ovatum of Lindley and Hutton,|| also 
from Coalbrookdale, described three years earlier, and recently transferred by me to a 
new genus Eadiospermum, as R. ovatum (L. and H.).ir 

Antholites anomalus Morr. (p. 480, Plate 38, fig. 5). In some lists this has been 
regarded as a distinct species, but I am quite unable to distinguish it from Cordaianthus 
PitcairnicB (L. and H,) with which I believe it to be identical. 

Knorria taxina L. and H. (p. 489, Plate 38, fig. 6), from the Ballstone. This is a 
leafy stem of a Lepidodendron^ showing a Knorria cast. 

Cyclopteris semijlahelliformis Morris (p. 488, Plate 38, fig. 7), from the Ballstone. 
There may be some doubt whether it is advisable to distinguish species of these 

^ Morris, in Prestwich (40), pp. 488-9, Plate 38. 

t Williamson (51), p. 340, and (77), p. 226, Plates 7-9, figs. 33-40. 

X Lindley and Hutton (31), vol. 3, Plate 166. 

§ Morris, in Prestwich (40), pp. 488-9, Plate 38. 

II Lindley and Hutton (31), vol. 2, Plate 142a. 

U Arber(14), p. 102, Plate 7, fig. 3. 
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Neuropterid aphlebise. If such species are maintained, then this is the type of a 
distinct form. 

Lycopodites f longihracteatus Morris (p. 488, Plate 38, figs. 8-11). This is the 
most interesting specimen in the whole collection. It consists of a branch of 
Lepidophloios acerosus (L. and H.) ending in a cone, one of the few cases in which the 
cone of this genus has been found attached.^ The bracts of the cone have some 
resemblance to Lepidophyllum lanceolatum L. and H., but in my opinion they are 
really quite distinct from that species. 

CarpoUthes helicteroides Morr. (p. 489, Plate 38, figs. 12, 12a). This is the type- 
specimen of the well known Palwoxyris helicteroides (Morr.), which, on my view, is 
not the remains of a plant, but probably the egg-capsules of a fish. 

The following is the order of succession of the chief plant-bearing beds, according to 

PRESTWICHf : — 

(5) Ballstone. 

(4) White and Blue Flats. 

(3) Flint Coal Sandstone, 

(2) Best Coal Rock, 

(l) Craw stone. 

The Crawstone is one of the lowest ironstones of Coalbrookdale, and occurs not very 
far above the base of the measures. The two next beds are associated with the Best 
and Flint Coals, two of the most important seams in the field. The White and Blue 
Flats (ironstones) lie above the latter coal, and below the Top Coal. The Ballstone 
lies above the Top Coal, and near the top of the lower series. 

There is little doubt that the following flora of the lower series of Coalbrookdale is, 
as a whole, a Middle Coal Measure flora. The majority of the species are those 
which are common in both the Middle and Lower Coal Measures, but the presence of 
Calamocladus charcBformis (Sternb.) and Neuropteris Scheuchzeri, Hoffm. is 
unknown in the Lower Coal Measures. At the same time it is much to be desired 
that a further examination of this flora should be undertaken, and it may be 
expected to result in the record of further species, some of which will no doubt prove 
to be exclusively Middle Coal Measure plants. While these records from the 
Ballstone show that the higher beds of this series are Middle Coal Measures, and 
certainly not Transition Coal Measures, it is not possible to prove on the present 
evidence that the lowest beds are Middle, rather than Lower Coal Measures, though 
the former horizon is much the more probable. 

We may assign, at least provisionally, the lower series of Coalbrookdale to the same 
horizon as the Sweet Coals of the Wyre Forest. Possibly also the upper series, 
in both coalfields, may eventually be proved to belong to a higher horizon, 

■^ These specimens were re-figured by Williamson (93), Plate 8, figs. 53, 54. 
t Prestwich (40), pp. 441-446. 



DE. E. A. NEWELL AEBEE ON THE FOSSIL FLOEAS OF THE WYEE FOEEST. 415 



The Fossil Flora of the Lower Series of Coalbrookdale. 



Species. 



Equisetales. 

Calamites Suchowi Brongn. . . 
G. approximaius ? Brongn. . . . 

C. Cisti ? Brongn 

Calamodadus equisetiformis (Schl.) 

C. grandis (Sternb.) 

C. charceformis (Sternb.) . . . 
C. longifoUus {Sternb,} . . . . 
Calamostachys ? gracilis (Sternb.) . 
C. germanicus Weiss 



Sphenophyllales. 
Sphenophyllum cimeifolium (Sternb.) 



FlLICALES AND PtERIDOSPERME^. 

Sphenopteris obtusiloha Brongn. . . 
Mariopteris muricata (Schl.) . . . 
Alethopteris lonchitica (Schl.) . . . 
Neuropteris heterophylla Brongn. 

N, obliqua (Evongn,) 

N. Scheuchzeri Hoffm 

JV. giganfea Sternb 

N.\Cydopteris) semiflahelliformis Morr. 
N. (Cyclopferis) frichomanoides Brongn. 
Fecopteris Miltoni (Art.) . . . . 
Bhacophyllum crispum (Gutb.). . . 
Badiospermiim ovafum (L. and H.) . 



Lycopodiales. 

Lepidodendron lycopodioides Sternb 
Lepidophloios acerosus (L. and H.) 
Halonia disticha Morr. . . . 
H. regularis L. and H. . . . 
Bothrodendron ( Ulodendron) sp. 
Sigillaria reniformis Brongn. . 
S. mamillaris ? Brongn. . . 
Lepidostrobus variabilis L. and H. 
Stigmaria ficoides Sternb. . . 



Cordaitales. 

Cordaites (Arfisia) transversa (Art.) . 
Cordaianthus Pitcairnice (L. and H.). 



Ballstone. 



4- 
+ 
+ 
+ 
+ 



+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 



+ 



+ 



+ 
+ 



White 

and Blue 

Flats. 



+ 



+ 



+ 



+ 



+ 



+ 



Flint Coal 
Sandstone . 



+ 
+ 



+ 



+ 
+ 
+ 



+ 



+ 



Best Coal 
Eock. 



Crawstone. 



+ 



+ 



+ 
+ 

+ 



+ 



+ 



+ 



+ 



+ 
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the Transition Coal Measures. This is what we should expect, seeing that the 
Wyre Forest and Coalbrookdale are apparently parts of the same coalfield, and that 
in both areas the upper series is unconformable to the lower. While the upper 
series in both coalfields is very similar lithologically, this is not the case as regards 
the lower series, which in Coalbrookdale appear to be a grey series, far richer in coal, 
and particularly in ironstone, than the red-grey Sweet Coal series of the Wyre 
Forest. In Coalbrookdale the coals of the lower series vary from 7 to 22, 
distributed throughout the series, while in the Wyre Forest the Sweet Coals 
number from 3 to 7 (counting very thin seams), most of which I believe to lie 
all together near the top of the series (see pp. 372 and 373). 

The explanation of this difference between the lower series in the two areas is to 
be sought in the fact that, although the Wyre Forest and Coalbrookdale apparently 
form one coalfield, this is not in reality the case. The whole area includes at least 
four coalfields of different ages, some of them in part, hut only in part, overlying or 
overlapping one another. This I believe to be the key to the structure of this area. 
In the whole of the Southern part of Coalbrookdale the lower series (Middle Coal 
Measures) are absent."^ We have thus two isolated regions of Middle Coal Measures 
or Sweet Coal Series, one in the Northern part of Coalbrookdale and the other in the 
Northern, Eastern, and Central districts of the Wyre Forest. So far as we know, 
these beds, though of equivalent age, are quite unconnected by beds belonging to the 
same period. 

Overlying these, but separated from them by a marked unconformity, we have 
another large coalfield of Transition Coal Measures, belonging to a later epoch. This 
covers most of the Middle Coal Measures of Coalbrookdale, and further forms a 
bridge connecting these measures with the corresponding, but not identical, measures 
of the Wyre Forest. It also covers up a large portion, but by no means all, of the 
Middle Coal Measures of the Highley Hegion of the Forest. This is the third 
coalfield. Its boundaries apparently bear no relation to those of the two coalfields 
which it overlies, and from which it is separated by the not inconsiderable interval of 
time represented by the unconformity known as the Symond Fault. Lastly, in the 
Sulphur Coal series of the Mamble area, in the South of the Wyre Forest, we have a 
fourth coalfield of the same age as the third, but, so far as we know, entirely isolated 
from it, and overlying, except near Abberley, not Middle Coal Measures, but Old 
Ked Sandstone. It may be that. North of Church Hill, this coalfield overlaps the 
Middle Coal Measures of the Dowles Valley Region, but, so far as we know at 
present, not to any great extent. How far the Northern limit of this coalfield is 
separated from the Southern limit of the third coalfield remains also an obscure 
point, t These tracts may have originally been continuous, but such evidence as 

^ Jones (94), p. 291. 

t The boundary lines shown on the map on p. 367 between the Middle and Transition Coal Measures 
are purely conjectural. 
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there is at present, insecure as it is, does not lead one to suspect that they are 
continuous in the West at the present time. 

If this is the explanation, and if the Middle Coal Measures of Coalbrookdale form a 
quite distinct basin from those of the Wyre Forest, then the lithological dissimilarities 
between the two are capable of a comparatively simple explanation (see p. 436). 

(b) Titterstone Clee Hill. 

The geology of the Clee Hills has been discussed by Wright,^' MuiiOHisoN,t 
Phillips,! Symonds,§ Jones,|| and others. Mr. Daniel JonesII has attempted to 
correlate the Coal Measures of Clee Hills with those of the Wyre Forest and 
Coalbrookdale. 

Quite recently Mr. Ernest Dixon^^ has made a special study of the geology of 
Titterstone Clee Hill, of which, however, only a short abstract has yet been 
published. His results, however, are of particular interest. Among them we may 
notice the conclusions that the Coal Measures rest unconformably on the so-called 
Millstone Grit, which, in part at least, is really of Lower Carboniferous Age. He 
notices also the fact that red clays and green Espley sandstones are a feature of the 
Coal Measures, and agrees with the previously expressed view that the Clee Hill 
Measures belong to the same horizon as the Sweet Coal series of the Wyre Forest. 
He believes that they correspond to part of the Etruria Marl Series. He points out 
that a fairly rich flora occurs in the Coal Measures, which, however. Dr. Kidston 
regards as a Middle Coal Measure flora, and therefore one belonging to a lower 
horizon than the Etruria Marl Series. No details of the flora collected have been 
published as yet. 

It is obvious that these results with regard to Titterstone Clee Hill have an 
important bearing on the present work on the Wyre Forest. There have been for 
some years past a few plants from Titterstone Clee in the Sedgwick Museum, and 
this collection has recently been increased by Mr. Rogers. I append a list of these 
specimens for comparison with the fossil floras of the Wyre Forest. 

Before doing so, however, I may briefly notice the previous records of Lindley 
and HuTTONft from the Clee Hills : — 



* Wright (37). 

t MURCHISON (35), and (39), Chap. VIII. 

X Phillips (48), pp. 159-60. 

§ Symonds (57). 

li Jones (732). 

U Jones (7P) and (732). 
"^"^ Dixon (11). 

tt Lindley and Hutton (31), vol. 2, Plates 147, 149, 150. The types of the first and the last are now 
in the Geological Department, British Museum. (Geol. Soc. Coll.) 

TOL. COIT. — B. 3 H 



418 DR. E. A. NEWELL ARBER ON THE FOSSIL FLORAS OF THE WYRE FOREST. 



LiNDLEY and Hutton's names. 
Sphenopteris polyphylla L. and H. 
Sigillaria Murchisoni L. and H. 
Otopteris ? duhia L. and H. 



Modern names. 

Sigillaria sp. 

Rhacopteris duhia (L. and H.). 



The collection from Clee Hill in the Sedgwick Museum, Cambridge, is as follows : 

The Coal Measure Flora of Titterstone Clee Hill, Salop. 



Species. 



Upper Coal 
Measures. 



Transition 

Coal 
Measures. 



Middle Coal 

Measures. 



Lower Coal 

Measures. 



Eqijisetales. 

Galamites mriam Sternb. . . . 
Calamodadus eciidsetiformis (Schl.) 
Galamostachys sp 



Sphenophyllales. 

Sphenophyllum mmeifoUum (Sternb.) var. saxi- 
fragmfolmm (Sternb.) ....... 



FiLIGALES AND PteRIDOSPERME^. 

Sphenopteris polyphylla L. and H. . . 

8, oUusiloba Brongn 

8. acuta Brongn , 

8phenopteris cf. 8. furcata Brongn. . . 
Neuropteris Scheuchzeri Hoffm. . . . 
N, tenuifoUa (Schl.) ....... 

iV. obliqua (Brongn.) 

Fecopteris Miltoni (Art) . . . . . 

Mariopteris muricata (Schl.) .... 

M, latifolia (Brongn.) ...... 

Rhacopteris duhia (L. and H.) . . . 
Trigonocarpus sp. 



Lyoopodiales. 



8igillaris Boblayi ? Brongn. 



CORDAITALES. 

Cmxlaites borassifolius (Sternb.) . . 
Cm^daicladus approximatus Renault . 
Cordaicarpus Cordai (Gein.) . . . 



+ 
+ 






+ 

+ 

1 



+ 






+ 









+ 



4- 
+ 

+ 
+ 
+ 
+ 
+ 



+ 



+ 



+ 

+ 



+- 



+ 
+ 
+ 



+ 
+ 
+• 
+ 



+ 



The great majority of them were obtained from the horizon of the Smith Coal, at 
Watsall Pit (Trouts Pit Company), Titterstone Clee. The vertical distribution of 
the species is also indicated. In this list I have also included two of Lindley and 
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Hutton's records — though I have not obtained any further specimens of either of 
them, nor have they ever been recorded from any other locality in Britain. 

This flora is clearly a Middle Coal Measure flora. Setting aside those species 
which are distributed throughout the Coal Measures, there are six types which are 
unknown above the Middle Coal Measures, and four (including one doubtful 
determination in each case, but omitting Ltndley and Hutton's unique types), 
which are unrecorded from the Lower Coal Measures. Thus we have actual proof 
here of the opinion already expressed by Mr. Dixon that these beds belong to the 
Middle Coal Measures. One of the plants included in the above list is a record new 
to Britain, and this, with another specimen, is figured here. The following notes 
relate to these specimens : — 

Notes on the Specimens Figured. 

CORDAICLADUS Grand' Eury. 

This term was proposed by Grand' Eury in 1877 to designate the isolated stems 
and branches of Cordaites. Unfortunately such fossils appear to be very rare. 

Cordaieladus approximatus Renault, Plate 28, fig. 21. 

1893-94. Cordaieladus approximatus, Renault, ' Flore Foss. Bass. Houill. et Perm. 

d'Autun et d'fipinac,' Part II, p. 342, Plate 81, fig. 2. 

Locality : — Middle Coal Measures, Smith Coal, Watsall Colliery, Clee Hill. 

Diagnosis, — Leaf-bases cushion-like in form, ovoid, closely approximated, about 
1 cm. across and 8 mm. high. Leaf-scar represented by a transverse slit, about 
6 mm. long, cushion with numerous prominent ridges radiating from the leaf-scar. 

Remarhs. — This plant is very different from Cordaieladus taxina {L. and H.),"^ the 
stem of Cordaites prineipalis (Germ.), the only recorded British species of the genus. 
It approaches more closely Cordaieladus Schnorriana (Geinitz),t in which, however, 
the leaf-cushions are more widely separated, and apparently do not possess the 
radiating ridges. It has only been known hitherto from a single specimen from the 
French coalfields. 

Sigillaria Bohlayi ? Brongn. Plate 28, fig. 22. 

1836. Sigillaria Bohlayi, BRONaNiART, ' Hist. V6get. Foss.,' p. 446, Plate 154. 
1857. Sigillaria Bohlayi^ Goldenberg, ' Flora Saraepont. Foss.,' Part II, p. 37, 

Plate 10, fig. 15. 
1886-88. Sigillaria Bohlayi, Zeiller, 'Flore Foss. Bass. Houill. Valenciennes,' 

p. 572, Plate 83, figa 1-3. 
1910. Sigillaria Bohlayi, Renier, ' Doc. Eltude Pal. Terr. Houill.,' p. 15, Plate 24. 

■^ LiNDLEY and HuTTON (31), vol. 2, Plate 95. See also Kidston (932), p, 352^ Plate 4, fig. 17, and 
text-fig. on p. 353. 

t Geinitz (55), p. 32, Plate 35, fig. 8; Renieu (10), Plate 114. 

3 H 2 
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Locality : — Middle Coal Measures, Smith Coal, Watsall Colliery, Clee Hill, Salop. 

Remarhs,~—Thw> specimen, which is not at all perfectly preserved, appears to me 
to agree more closely with certain forms of the somewhat variable S. Bohlayi Brongn., 
than with any other species with which I am acquainted. There is also some 
resemblance to S. mamillaris Brongn. , but I think in less degree than to the 
former species. The leaf-scars are more vertically elongated than in S, mamillaris. 
The specimen in question agrees fairly closely with the fig. 2 of Plate 83 of Zeiller's 
Valenciennes Memoir (see above). 

So far as I am aware, no plants have been recorded from the Brown Clee Hills, 
with the exception of the British Museum specimen of /SpAenojp^^m Grandini Gopp.,* 
which is labelled as being derived from this locality. This species in Britain is 
known only from the Upper Coal Measures, but it is a very rare plant, which may 
perhaps in reality also occur on other horizons. So far as this uncertain evidence 
permits us to draw any conclusions, it seems not unlikely, provided the above 
specimen is properly labelled as regards locality, that the Brown Clee measures may 
eventually prove to belong to a higher horizon than those of the Titterstone Clee.f 
It is therefore much to be desired, should any opportunities of obtaining specimens 
from this locality arise in the future, that particular attention should be paid to the 
fossil flora of these beds. 

In conclusion, I have endeavoured to prove here that the red-grey measures 
with Espleys of the Titterstone Clee Hills, as made known to us by Mr. Dixon, 
belong to the Middle Coal Measures. They are thus the equivalents of the Sweet 
Coal Series of the Wyre Forest, a set of sediments, as has been shown here, of 
precisely similar lithological character to those at Clee Hill. On the other hand, 
neither the Sweet Coal Series of the Wyre Forest nor the Clee Hill beds are the 
equivalents of the Etruria Marls, which belong to a higher horizon, the Transition 
Coal Measures. It is quite a mistake to suppose that Espley rocks, in conjunction 
with red-grey sediments, are confined to one zone of one horizon, — the Etruria Marls. 
In the Welsh Borderland, in more than one coalfield, they occur in the Middle Coal 
Measures, and in the Wyre Forest on two horizons, the Middle and Transition Coal 
Measures. On the other hand, we have no evidence in the Titterstone Clee Hills of 
any beds equivalent in age to the Sulphur Coal Series (Transition Coal Measures) of 
the Wyre Forest. 

(c) Shrewsbury and Le Botwood. 

There appears to be little doubt that the Shrewsbury and Le Botwood Coalfields 
were originally united, though now widely faulted asunder. Very little attention, 
as compared with that given to the other Welsh Borderland coalfields, appears to have 

^ KiDSTON (86), p. 78. 

t The occurrence of another Upper Coal Measure plant, Coryne^pteris erosa (Gutb.), labelled ''Clee Hill," 
in the same collection, is also significant in this connection. 
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been devoted to these measures since Murchison's'^ account appeared. At present 
the view is widely held, as it has always been held, that the coals and Spirorbis- 
limestones of the red-grey t measures of these areas are the equivalents of the 
Sulphur Coal Series of Coalbrookdale and the Wyre Forest.;]; What little we know 
of the fossil plants of these coalfields entirely supports this view, though as yet the 
floras of these beds have not been thoroughly collected. With a view to a comparison 
of the flora of these coalfields, so far as our scanty knowledge extends, with those of 
the Wyre Forest, I append the following records. 

LiNDLEY and Hutton§ figured the following plants from Welbatch in the 
Shrewsbury Coalfield : — 

LiNDLEY and Hutton's names. Modern names. 

Pecopteris abbreviata Brongn. = Pecopteris Miltoni (Art.). 
Pecopteris oreopteridis Brongn. = ? Pecopteris Miltoni (Art.). 

Murchison|| also recorded, in addition to the last of the two species above 
mentioned, the following from the Shrewsbury Coalfield generally : — 

Cyperites bicarinata L. and H. = Lepidophyllmn sp. 

Lepidophyllum intermedium L. and H. = Ibid. 

Lepidostrobus variabilis L. and H. = Ibid, 

Nem^opteris cordata Brongn. = Neuropteris Scheuchzeri Hoftm. 

Neuropteris gigantea ? Sternb. = Ibid, 

Odo7itopteris obtusa L. and H. == Odontopteris Lindleyana Sternb. 

Pecopteris lonchitica Schl. = AletKopteris lonchitica (Schl.). 

LiNDLEY and HuttonTT also figured the following plants from the Le Botwood 
Coalpit : — 

LiNDLEY and Button's names. Modern names. 

Odontopteris obtusa Brongn. = Odontopteris Lindleyana Sternb. 

Neuropteris cordata Brongn. = Neuropteris Scheuchzeri Hoffm. 

Cyperites bicarinata L. and H. = Lepidophyllum sp. 

Lepidophyllum intermedium L. and H. = Ibid, 

Pinnularia capillacea L. and H. = Ibid, 

Among the specimens which I have seen in various collections from these coalfields, 
Pecopteris Miltoni (Art.) and Neuropteris Scheuchzeri Hofim. appear to be by far 
the most abundant plants. Neuropteris jlexuosa Brongn. also occurs. So far as 

^ MURCHISON (39), Chapter VI. 
t MuRcmsoN (39), pp. 82, 83, 87. 
X Clarke (01), p. 87 ; also MuRcmsoN (39), Chapter VL 
§ LiNDLEY and Hutton (31), vol. 3, Plates 184, 215. 
II MURCHISON (39), p. 85. 
U LiNDLEY and Hutton (31), vol. 1, Plates 40, 41, 43 (1-3); vol. 2, Plate 111. 
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one can judge from these and the scanty records above mentioned, I am quite 
inclined to believe that the horizon of these beds is the Transition Coal Measures. 
Definite proof, however, of the horizon will not be forthcoming until their flora has 
been more thoroughly collected and examined. 

(d) Newent. 

In 1910^ I gave the results of an examination of what little there is to be seen 
at the present time of this concealed coalfield in Gloucestershire. A scanty flora 
was described, but the exact horizon of the beds remained in doubt, owing to the 
difficulty of obtaining plant-remains. On the other hand, it was shown that the 
horizon must be either the Transition, or the Upper Coal Measures. In 1912t 
I pointed out the great lithological dissimilarity between the Newent Coalfield and 
the neighbouring Forest of Dean, and suggested that in all probability the Newent 
area was related to the Welsh Borderland system of coalfields, and not to the latter 
area. Since then my studies of the Borderland Coalfields have enabled me to recognise 
a strong lithological resemblance between the Wyre Forest and Newent. The reddish 
shales and clays passed through in the 90-feet well-sinking at Great Boulsden,J near 
Newent, from which the fossil plants were chiefly obtained, closely resemble litho- 
logically the Wyre Forest Beds, though neither Spiroi^bis-limestoiieB nor Espleys 
have been recognised, so far, in the former area. On the other hand, the occurrence 
of Sulphur Coals at Newent supports the provisional contention that these beds are 
probably Transition Coal Measures, belonging to the Welsh Borderland system of 
coalfields, and lithologically similar to the beds of that horizon in the Wyre Forest. 

(e) Conclusions. 

A comparison of the Wyre Forest with the other coalfields of the Welsh 
Borderland system leads me to believe that not only are these areas related 
tectonically, but that in many cases they closely resemble one another lithologically. 
The prevalence of red-grey argillaceous measures, of Sulphur Coals, of Espleys, and 
of Spirorhts-lime^toneB, which appear to be the dominant lithological types (though 
certain important exceptions occur, in particular the beds of the Lower Series of 
Coalbrookdale), is certainly very remarkable. Further, it is clear that the red-grey 
measures with Espleys occur in at least two coalfields on a lower horizon than is 
known to be the case in the Midlands or the Pennine Coalfields. On the other hand, 
while these coalfields show some points of lithological resemblance to those of the 
Midlands, as we shall see in the next section of this paper, they show practically 
none to the coalfields to the South, e.g., the Forest of Dean and Bristol areas. The 

^ Arber (102). 

t Arber (12), p. 276. 

t Arber (10^), p. 242. 
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same also holds as regards the coalfields to the North, for, as Murchison"^ pointed 
out as early as 1839, the Denbighshire field is quite distinct from the Shrewsbury 
area, and '' constitutes in reality the natural southern termination of the great 
coalfield of North Wales J' 

With regard to the palaeobotanical horizons represented by the measures of the 
Welsh Borderland areas, much further work is necessary before our knowledge can 
be firmly established in regard to these points. It has, however, been shown here 
that the lower series of Coalbrookdale, and the whole of the productive measures of 
Titterstone Glee Hill, belong to the same horizon as the Sweet Goal Series of the 
Wyre Forest, — the Middle Coal Measures. It has been pointed out that the 
Coalbrookdale- Wyre Forest area consists of four distinct and isolated coalfields, two 
composed of Middle Coal Measures, and two of Transition Coal Measures, the latter 
in part reposing unconformably on the former, or bridging over the interval between 
them. 

With regard to the horizons represented in the other fields, more doubt remains, 
but the results incorporated in the following table are believed to be as accurate as 
our present knowledge of the subject will permit. In the whole of this region Lower 
Coal Measures appear to be absent, and the jVIiddle or Transition Series rest 
unconformably on Lower Carboniferous, or more generally on Devonian or Lower 
Palaeozoic rocks. The horizons present in any particular area but rarely correspond 
with those of the neighbouring fields, and in all prob,ability each of these coalfields 
originated as an isolated region, and was not, ah initio^ continuous with its neighbours. 



The Palaeobotanical Horizons of the Welsh Borderland Coalfields. 



Horizon. 


Shrewsbury 

and 
Le Botwood. 


Coalbrookdale. 


Wyre Forest. 


Titterstone 
Clee Hill. 


Newent. 


Upper 
Coal Measures 


*? Present 

{%= Lower 

Permian) 


1 Present 

C? — Lower 

Permian) 


*? Present 

( *? = Lower 

Permian) 


Absent 


Unknown 


Transition 
Coal Measures 


1 The whole of 

the productive 

measures 


Upper or 

Sulphur Coal 

Series 


Sulphur 
Coal Series 
(productive) 


Absent 


1 Productive 
measures 


Middle 
Coal Measures 


Absent 


Lower 
Productive 

Series 


Sweet 
Coal Series 
(productive) 


The whole of 

the productive 

measures 


Unknown 


Lower 
Coal Measures 


Absent 


Absent 


Absent 


Absent 


Absent 



* 



MuRcmsoN (39), p. 14L 
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7. A Review of the Fossil Floras and Paljeobotanical Horizons of 

THE Midland and Southern Pennine Coalfields. 

In the Midland counties we find two series of Coal Measure basins, which differ 
fundamentally from one another, though they possess many features in common. Those 
which we may call the Midland fields include South Staffordshire and Warwickshire. 
Here the lowest zone of the Coal Measures represented is the Middle Coal Measures, 
and these rest unconformably on Silurian in South Staffordshire, and on Cambrian in 
Warwickshire. Both Millstone Grits and Lower Coal Measures are absent. On the 
other hand, in the Southern Pennine fields of North Staffordshire, Nottinghamshire, 
and Derbyshire (the Southern prolongation of the Yorkshire Coalfield), and in 
Leicestershire, there is, in general, a perfect succession from the Carboniferous 
Limestone to the Middle Coal Measures, both Millstone Grits and Lower Coal 
Measures being represented. This is also true in the case of the Northern Pennine 
Coalfields of Yorkshire and Lancashire, which, however, we need not discuss here. 

The great advance which has been made within recent years in regard to the 
Southern Pennine and Midland Coalfields, and one which we owe chiefly to the 
long-continued labours of Dr. Walcot Gibson,^ has been the elucidation of the 
higher, unproductive coal measures of these coalfields. The classification of these 
measures, which now include the rocks formerly called the Lower Permian, that has 
been adopted by the Survey, is shown in the following table, which also gives the 
pateobotanical horizons. This perfectly conformable series has been found to be 
typically developed in North Staffordshire, and thus the Potteries Coalfield is taken 
as the type area : — t 



Lithological Hmizon. 


Palmohotanical Horizon, 


Keele Group 

Newcastle-under-Lyme Group . . 

Etruria Marl Group 

Black-Band Group 


Upper Coal Measures. 
> Transition Coal Measures. 



The following table gives the thickness of these divisions in the Southern Pennine 
and the Midland coalfields with their local nomenclature : — • 



■^ Gibson (01), (05i). 
t Gibson (OS^), p. 51. 
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North Staffordshire. 


South Staffordshire. 


Warwickshire. 


Nottinghamshire. 


Local names. 


1 

Thick- 
ness. 


Local names. "^ 


Thick- 
ness. 


Local names.^ 


Thick- 
ness. 


Local names. "^ 


Thick- 
ness. 


Keele Group 


feet. 
800 + 


Keele Group 


feet. 
850 + 


Keele Group 


feet. 
1500 


Keele Group 


feet. 
200 + 


Newcastle-under- 
Lyme Group 


400 


Halesowen Sand- 
stone Group 


500 + 


Haunchwood 
Sandstones 


450 


Newcastle Group 


100 


Etruria Marl 
Group 


1100 


Eed Clay Group 

(Old Hill and 

Oldbury Marls) 


300 


Nuneaton Clays 


150 


Etruria Marls 


260 


Black-Band Group 


450 


Absent 




Absent 




Absent 





■X- 



Or names applied by the Geological Survey. 



The Leicestershire Coalfield is abnormal in that none of the Transition or Upper 
Coal Measures are represented. Further, the Black-Band group is confined to the 
Potteries Coalfield. 

The essential lithological characters of these four conformable groups in the North 
Staffordshire Coalfield are as follows : — ^ 

(4) Keele Group. — Red and purple sandstones and marls with occasional seams of 
coals, and bands of Spirorhis-Yrm^Bioii^y and subordinate bands of grey sand- 
stone and shale. 

(3) Newcastle Group, — Grey sandstones and shales, with thin coal seams, and a 
Spirorbis -limeBtone band. 

(2) Etruria Marl Group,— -Red, purple, and mottled marls and clays, with bands of 
Espley rocks, and /^tVor^a^'^-limestones. A bed of thin coal, and another of 
ironstone, and also a grey sandstone occur in this series. 

(1) Black-Band Group,- — (rrey sandstones, shales, and clays, with thin seams of coal, 
with Black-Band ironstones and Spirorbis-\im.estone8, 

The palaeobotanical horizons of these beds are known, thanks to the labours of 
Dr. KiDSTON, and these, in conjunction with the lithological characters, have for 
many years past served as a standard for the correlation of the unproductive measures, 
as developed in the neighbouring coalfields. 

For the purposes of a comparison with the Wyre Forest it will be necessary to 
review, as briefly as possible, the floras and horizons of the Midland and Southern 
Pennine Coalfields. We will begin with those of South Staffordshire, as this is the 
nearest coalfield to the Wyre Forest : — 



VOL. CCIV. — B. 



* Gibson (01), (O51), p. 51 ; (O52), p. 149. 
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426 DR. E. A, NEWELL ARBER ON THE FOSSIL FLORAS OF THE WYRE FOREST. 

(a) South Staffordshire, 

The lithological horizons of the South Staffordshire Coalfield have been described 
by JuKES,^ Lap WORTH, t GibsonJ and Kay.§ They may be summarised as 
follows : — 

(4) Keele Group, — Hed breccias, sandstones, and marls, with Spirorhis-limestoiOies. 
(3) Halesowen Sandstone Group,— Grey and yellow sandstones, with a few thin coals 

and Spirorhis -limestoneB, 
(2) Red Clay Group of Old Hill and Oldbury. — Red and mottled clays and marls 

with Espley bands, 
(l) Productive Measures. — Grey clays, shales, and sandstones, and fireclays, with 

thick coals and ironstones. 

Of the fossil floras of these beds we know very little. Our knowledge of the 
horizons of the Keele, the Red Clay group, and the Productive Measures has rested, 
until quite recently, on the plants obtained from the sinking of the shafts of the 
Hamstead and Sandwell Park Collieries. These were recorded by Dr. Kidston|| in 
1888 and 1894. They have been shown to belong to the Upper, Transition, and 
Middle Coal Measures respectively. The palaeobotanical investigation of this coalfield 
is, however, in active progress at the present time, and it is hoped that before very 
long our knowledge of the floras and horizons will be greatly increased. Our present 
position may be summed up as follows. Nothing further has been ascertained as to 
the flora of the Keele Series, but considerable progress has been made as regards the 
Halesowen Sandstonell flora, and especially in connection with the plants of the Red 
Clay group. "^^ Some interesting specimens have been obtained from the former series, 
but they are not sufiicient to determine the horizon, which remains unproved. A very 
remarkable flora has however been obtained from the Red Clay group, and this 
indicates that the horizon is low down in the Transition Measures. So far, the plant 
evidence has tended to confirm the view that a close parallelism exists between the 
unproductive measures of South Staftbrdshire, and those of Warwickshire on the 
one hand, and North Staffordshire on the other. 

With regard to the flora of the productive measures, which is very rich, large 
collections have been made from time to time, but they have never been worked out, 
nor recorded, with the exception of the work of Dr. Kidston above mentioned, and 
the study of a few isolated specimens of particular interest, recorded by Hooker, 

* Jukes (59). 

t Lapworth (86), (98), (07), (13). 
X Gibson (01), p. 261. 
§ Kay (13). 

!| KmsTON (88), (94), p. 211, and especially (05), pp. 312-13.. 
•fl Arber, in Kay (13). 
•^^ Arber (13). 
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KiDSTON, and Thomas. All those, however, who are familiar with the plants of this 
coalfield agree that it is a Middle Coal Measure flora, though a thorough working out 
of the vertical distribution of the species in the productive measures of this area, and 
especially the proof that the lowest and highest beds both belong to this horizon, has 
yet to be accomplished. 

(b) Warwickshire. 

The foundations of our knowledge of the Coal Measures of the Warwickshire 
Coalfield were laid by Howell,"^ and have been more recently extended by the 
Survey,! and especially by Vernojst.J 

Mr. Vernon gives the following classification of the Coal Measures : — 

(4) Keele Beds, — Red and purple sandstones and marls, with marly breccias, and 

three thin beds of /^^Vor&^5-limestone. 
(3) Haunchwood Sandstones, — Grey sandstones and shales, with thin coals, and 

some red mottled marls towards the top. 
(2) Nuneaton Clays, — Red and purple mottled marls and clays, with thin Espley 

rocks, a Spirorbis band, and local breccias. 
(1) Productive Coal Measures. — Grey sandstones and shales, with thick coal seams, 

and beds of ironstone. 

For our present knowledge of the fossil floras of this horizon we are mainly 
indebted to Vernon's recent work.§ The Keele beds have been shown to belong to 
the Upper Coal Measures, the Haunchwood Sandstones and Nuneaton Clays to the 
Transition Series, and the Productive Measures to the Middle Coal Measures. 

There thus appears to be a very close lithological, as well as zonal, similarity 
between the South Staffordshire and the Warwickshire Coalfields. 

(c) North Staffordshire. 

The standard work on this area, the memoir of Dr. Gibson, || contains a full 
bibliography of the earlier literature. The lithological subdivisions of the higher 
unproductive measures of this coalfield have been already referred to (p. 424) with 
reference to their palaeobotanical horizons, as disclosed by the researches of 
Dr. KiDSTON.IT The productive measures, below, include Middle, and Lower Coal 
Measures and Millstone Grits. "^^ 

■^ Howell (59). 

t (12), p. 23. 

t Vernon (12). 

§ HoRWOOD (12) has also published a list of species from the Middle Coal Measures of Warwickshire. 
II Gibson (051). 

U KrosTON (91), (05), pp. 311-312. 

^* For the floras of the productive measures see Kidston (91), (972), ^nd Gibson (05^), Part HI. 
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(d) Nottingham and Derbyshire. 

In the Nottingham and Derbyshire Coalfield,^ only the Lower and Middle Coal 
Measures are exposed, and the floras of these horizons have now been worked ont.t 
The higher unproductive beds are everywhere concealed, and are known only from a 
few borings. The Thurgarton Boring,! 10 miles north-east of Nottingham, proved 
red beds, followed by grey sandstones, which, on the evidence of their fossil plants, 
were shown to belong to the Keele and Newcastle Series.§ At the Gedling 
Colliery, and in the Oxton Boring, the Etruria Marls were proved.]] 

(e) Leicestershire, 

The Survey Memoirf on this coalfield confirms the conclusion that only Lower and 
Middle Coal Measures occur here. Some additions to our knowledge of the fossil 
plants of these beds have been made in recent years by HoRWOOD,^''' but much 
remains to be done in this coalfield, particularly as regards the plants of the Lower 
Coal Measures. It has sometimes been assumed that the higher horizons were once 
present in Leicestershire, and that they have since been completely denuded. This 
may have been the case, but it is by no means certain at present that the unpro- 
ductive measures ever existed in this area. 

(f) Conclusions. 

From this rapid survey of our knowledge of the palaeobotanical horizons of the 
Coal Measures in the Midland and Southern Pennine Coalfields, it is clear that we 
have now reached a stage at which the framework to support a detailed correlation 
has been firmly secured, even if, here and there, the workmanship is rough and 
unfinished. It is at least certain that the coalfields of the Midland and Southern 
Pennine system are by no means identical as regards the horizons represented, and it 
is very difiicult, if not impossible, to believe that originally they formed one 
continuous sheet. Some areas are more closely related than others, and this is 
particularly so in the case of Warwickshire and South Staffordshire. How, then, 
does the Wyre Forest compare with these coalfields ? 

The Sweet Coal Series of the Wyre Forest are the equivalents of the Productive 
Measures of the Midland fields. But lithologically they are very different. In the 
Wyre Forest the coals are few, and for the most part thin, and the ironstones fewer 
still. This horizon is there represented by a red-grey series with Espleys, as opposed 
to the grey series without Espleys, in South Staffordshire. 

* Gibson (081); Lamplugh and Gibson (10). 
t Arber (IQi). 

% Lamplugh, etc. (08), p. 16; Gibson (01), pp. 262-264; Lamplugh and Gibson (10), p. 18. 
§ Lamplugh and Gibson (10), Table of Borings. 
II Lamplugh (08), pp. 13 and 17. 
U Fox-Strangways (07). 
** HoRWOOD, in Fox-Strangways (07) ; Horwood (08). 
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The Sulphur Coal Series of the Wyre Forest belongs to the same horizon as the 
Red Clay group of South Staffordshire, and may be the actual representative of that 
very series. The South Staffordshire beds, however, consist almost entirely of a red 
series, while in the Wyre Forest they are red-grey measures, and, in part at least, 
productive of coal, and unconformable to the beds below. No such unconformity 
occurs in South Staffordshire. If the Halesowen Sandstone Series occurs in the 
Wyre Forest the beds must be thin, for there does not appear to be any great 
development there oi grey arenaceous rocks above the coals, which lie at the base of 
the series. Thin coals occur both in the Halesowen Sandstones and the Old Hill 
Marls, but, so far as I am aware, nowhere in the Midland or Southern Pennine 
Coalfields are coals of workable thickness found in the equivalents of these beds, as 
they are in the Wyre Forest. I do not wish to labour this point, however, for the 
workable Wyre Forest Sulphur Coals are few, and their relative thickness may be 
simply a local peculiarity. On the other hand, they are also the only coals which 
have been, or are being worked in the Shrewsbury and Le Botwood fields, and 
probably also at Newent. 

The Keele Series appears to be represented in the Wyre Forest."^ These beds, 
however, lie outside the province of this paper, and I have nothing to add to what 
Mr. Cantrtll has recorded of them. 

In one point in particular the Wyre Forest resembles the Midland Coalfields, and 
that is that the lowest horizon of the Coal Measures present in each case is the Middle 
Coal Measures. But this is not a matter of primary importance. 

On the whole I recognise much less affinity between the Wyre Forest and 
the Midland Coalfields, than between that area and the other Welsh Borderland 
coalfields. 

In this connection, however, the record of the Claverley Boring (see pp. 378, 384, 
409) is obviously important. Yet, on my view, the results of this boring are curiously 
inconclusive, and it is quite possible to claim Claverley as part of the Wyre Forest, or 
as part of the South Staffordshire Coalfield, according to the point of view which 
appeals to one most. Personally I am in doubt as to which coalfield the beds proved 
by this boring belong, if to either, though I am inclined, provisionally, to see in 
Claverley a greater resemblance to the Wyre Forest than to South Staffordshire. 
On the other hand, Dr. Waloot GiBSONf has recently stated, in no uncertain 
terms, that the beds here passed through below the Permians and Keele Series, 
are the lithological succession met with in South Staffordshire. These may be 
summarised as follows, the names being those applied by Dr. Gibson. 

(3) Halesowen Sandstones (361 feet 3 inches). — Grey sandstones and blue shales, 
with two thin coals, each 3 inches thick. 

"^ Oantrill (952), (97^ 
t Gibson (13). 
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(2) Brick Clay or Espley Group (185 feet 9 inches). — Red and variegated marls, 

grey sandstones and Espleys. 
(l) Productive Coal Measures (401 feet 10 inches).— (rr^^/ measures with six coals, 

varying from 2 to 12 inches in thickness. 

No plant remains were obtained from beds (2) or (3), and thus their palseobotanical 
horizons are unknown; (l) is known to be wholly Middle Coal Measures. It might 
quite well prove, were it possible to ascertain the palseobotanical horizons, that these 
beds are the equivalents of the Productive Measures, Brick Clays and Halesowen 
Sandstones of South Staffordshire. But that is not the main point. What is really 
important is to ascertain whether the Claverley beds belong to the Wyre Forest, or 
to the South Staffordshire Coalfield. The productive measures of Claverley, as 
described by Dr. Gibson, do not resemble the productives either of South Staffordshire 
or the Wyre Forest, as he admits, but there is greater dissimilarity as regards the 
former than the latter. This part of the boring may be compared to the lowest 
240 feet of the measures of the Shatterford sinking^ (see p. 377). At any rate there 
is a closer comparison to be found there than between the productive measures of 
Claverley and South Staffordshire, and the absence, in the former boring, of any trace 
of the workable coals and ironstones of South Staffordshire is too significant to be lightly 
passed over in this connection. If the Claverley rocks should prove to belong to the 
Wyre Forest, the coals there met with are not necessarily the Sweet Coals of Kinlet. 
They are more probably the coals at the base of the Middle Coal Measures of the 
Wyre Forest, which have only been proved so far at Shatterford. The workable 
coals of the Highley district appear to lie • near the top of the Middle Coal 
Measures, and are perhaps equivalent to the Upper Coal Series of Shatterford. 

I pass now to the beds termed *' Brick Clays or Espley Group '^ by Dr. Gibson. 
It has been shown here that Espley rocks occur in the Middle Coal Measures of the 
Wyre Forest, as also of the Titterstone Clee Hill Coalfield. The occurrence of 
Espleys is thus no criterion of horizon. The ^' Espley Group,'' so-called, of the 
Claverley Boring may be the Sweet Coal Series of the Wyre Forest, i,e,y Middle Coal 
Measures. 

It has been pointed out here that these beds, in the Wyre Forest, are a red-grey 
series of measures, coloured clays (? marls) predominating, and black shales and grey 
sandstones only occasionally occurring. The chief objection to the recognition of this 
group in the so-called Espley beds of Claverley is the absence of any coals in that 
boring on this horizon. On the other hand, there is considerable evidence which 
shows that, in the Wyre Forest, the coals thin fairly rapidly from West to East, not 
only in the Middle, but also in the Transition Measures. Perhaps the Sweet Coals 
of the Highley Region have disappeared entirely at Claverley, but, however this may 
be, doubt still remains as regards this correlation. 

^ Egberts (61). 
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The next higher beds certainly do resemble lithologically the Halesowen Sandstone 
Series of South Staffordshire, but, until the palseobotanical horizon of this series can 
be ascertained, it is idle to guess at the horizon to which they may belong. At 
any rate no such grey series, of 360 feet in thickness, has yet been recognised among 
what are generally termed the productive measures in the Wyre Forest. 

I have entered somewhat at length into this matter, in order to point out that the 
correlation of Claverley, as part of the South Staffordshire Coalfield, should not be 
accepted without hesitation. As a matter of fact, as I have shown, there are diffi- 
culties in recognising in the Glaverley beds either the South Staffordshire or the 
Wyre Forest lithological sequence, and judgment on the main point at issue is best 
suspended until more evidence is ^available. It is quite an open question whether 
Claverley does not represent a distinct coalfield. 

In conclusion, if there is little correspondence between the Transition Measures ot 
the Wyre Forest and the Midland fields, there is still less when we compare the beds 
belonging to the same horizon in the Potteries Coalfield. The affinities of the Wyre 
Forest clearly lie neither to the East nor to the North-east, but to the North and 
South. 

8. General Conclusions. 

The structure of the Wyre Forest Coalfield presents a number of difficult problems 
to which comparatively little attention has been directed hitherto. At the present 
time I do not imagine that anyone pretends to understand this coalfield fully, and I, 
for my part, do not suppose that the present consideration will do more than clear up 
certain of the difficulties. As I have already pointed out, my object has not been here 
to attempt a thorough elucidation of the geological structure of this area, but rather 
to seek data which will admit of some broad conclusions with regard to the general 
relationships of this coalfield with the neighbouring areas of productive measures. 

The study of the fossil floras of the productive measures of the Wyre Forest 
appears to throw some light on these matters, though it has been found that the 
possibilities of obtaining adequate collections of this nature are very limited at the 
present time. However, the series of plant remains already obtained will probably 
be regarded as sufficient to establish the palseobotanical horizons of the Sweet and 
Sulphur Coal Series. 

The Sweet Coal Series belongs to the Middle Coal Measures and the higher 
Sidphur Coal Series, overlying the Sweet Coals uneonformably , to a higher horizon, 
the Transition Coal Measures. 

It has further been ascertained that both the Middle and Transition Goal Measures 
in the Wyre Forest consist of red-grey measures, and both contain Espley rocks. 

The distribution of the two series in the coalfield (see map, p. 367) has in some 
respects been found to be different to what has previously been imagined. In par- 
ticular it has been shown conclusively, as I think, that in Dowles Valley Eegion not 
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only do the beds belong to the Middle Coal Measures (Sweet Coal Series), but 
that more than 1000 feet of these sediments are there developed, as is also the case 
at Shatterford. These beds I regard as the lower barren portion of this horizon. 

The stratigraphical succession of the productive measures in the Wyre Forest 
appears to be as follows : — 



Transition Coal 
Measures i 

(Sulphur Coal Series). 

Unconformity 
{'^ Symond Fault "). 



Eed-grey measures with Espleys, Spirorbis-limeBtoiieB and 
a few coals, of which some are sufficiently thick to be work- 
able. These beds are at least 400 feet thick in the Mamble 
^ Region, where the coal seams occur near the base of the series. 



Middle 
Coal Measures ^ 
(Sweet Coal Series). 



Red-grey measures with Espleys, and coals near the top 
and bottom of the series, which is over 1000 feet in thickness, 
and possibly 1500 feet thick in places. The higher coals 
are alone of workable thickness. 



The beds of the Sweet and Sulphur Coal Series appear to be indistinguishable 
lithologically, except that Spirorhis limestones are known from the latter, but not 
from the former. While these limestones form no safe index of horizon, as has been 
pointed out here, they have been of much use locally in tracing the limits of the 
higher series, as Mr. Daniel JoisrEs' work has shown. There is however another and 
better means of distinguishing between these series, namely, by their fossil floras. 
The two floras are quite distinct, and belong to different horizons. The Middle Coal 
Measures flora of the Wyre Forest is a rich one, 55 species being recorded here, of 
which two are new species and four new records from Britain. The Transition Coal 
Measures flora, as at present known, is smaller, 20 species being here described, of 
which one is a new British record. 

It has been pointed out that the key to the general structure of the Wyre Forest, 
which must be always considered in relation to Coalbrookdale, is the recognition of 
the fact that in this area there are in reality four distinct coalfields. The lower 
series of Coalbrookdale forms one of these, quite isolated from the second coalfield of 
the same age in the Wyre Forest, i,e, the Sweet Coal Series or Middle Coal Measures 
of the Highley, Shatterford and Dowles Valley Regions. It has been shown that the 
fossil flora of the Lower Coal Series of Coalbrookdale indicates that these beds belong 
to the same horizon as the Sweet Coals of the Wyre Forest, though lithologically 
they are quite distinct. 

Next we have, forming a bridge connecting these coalfields and partly overlying 
them, a third coalfield of a later age, i.e.^ the upper series of Coalbrookdale plus 
the Sulphur Coal Series of the Highley Region. These beds belong to the 
Transition Coal Measures (see map on p. 367). 

The fourth coalfield is of the same age, and occurs in the extreme South of the 
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Coalbrookdale-Wyre Forest Region. It appears to be quite isolated from the 
third field, though apparently it overlies a small part of the second, i.e. the Sweet 
Coals of the Dowles Valley Region. It rests on rocks older than the Coal Measures. 

It has been pointed out that the real affinities of these four coalfields are to be 
sought in the Shrewsbury and Le Botwood fields to the North, the Titterstone Clee 
Hills to the West, and perhaps the Newent Coalfield to the South. These are 
termed the Welsh Borderland coalfields, and their history, as viewed in their 
lithology, appears to be similar, though there are some exceptions. The thin, lower 
series of Coalbrookdale, in particular, is of the Midland facies, and consists of grey 
measures, and in this respect there is a possible comparison with the Midland and 
South Pennine Coalfields. Otherwise the Welsh Borderland chain seems to be quite 
remote from the fields to the East and North- east, although the same horizons may, 
and do also occur there. 

The agreement between the Titterstone Clee field and the Sweet Coals of the 
Wyre Forest is very marked. Espleys occur in the red-grey measures of both, 
which have been shown here, on the plant evidence, to belong to the Middle Coal 
Measures. With regard to the other Welsh Borderland fields our knowledge, 
particularly of the fossil floras, is at present too limited to enable us to institute a 
close comparison. Such evidence as exists, however, points to the conclusion, at 
least provisional, that these coalfields are related, not only tectonically, but in 
possessing in common a peculiar facies of Coal Measure sediments, and therefore a 
similar history. From an economic standpoint these coalfields are not built on 
productive lines. The measures are to some extent productive, both of coal and iron, 
particularly the lower series of Coalbrookdale. This series may possibly be related 
to the Midland and South Pennine Coalfields, but it is very difficult to see any 
relationship between the other coalfields and those situated further to the East. 
The Claverley Boring, which might have been expected to throw some light on these 
questions, has proved curiously inconclusive, and there is even dispute as to which 
Coalfield the beds here penetrated belong. The question how far to the West the 
South Staffordshire coalfield extends is still as doubtful as ever, and the conclusions 
of the present inquiry do not support Ramsay's^' contention of a possible unity 
between the South Staffordshire and Wyre Forest, Coalfields. 

It is obvious that, if these conclusions be accepted, several of the more fundamental 
beliefs with regard to the geology of the Coal Measures are severely shaken, if not 
undermined. I refer to the faith in the constancy of lithological types, to the 
credit given to the theory of an originally continuous sheet of measures, far spread 
over wide areas, and to the consequent belief in what I may, perhaps, call excessive 
denudation. 

In the past undoubtedly too great reliance has been placed on the constancy in 
the vertical distribution of particular lithological types in different areas. In my 

* Eamsay (71), p. 465, and (77), 
VOL. COIV. B. 3 K 
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experience nothing is truer concerning the Coal Measures than the assertion that 
every Hthological type, be it arenaceous, argillaceous, calcareous, or carbonaceous, is 
typically inconstant and impersistent laterally. The Coal Measures are essentially 
an interlocked series of lenticles, thick or thin, long or short. 

There are, of course, many noteworthy exceptions which spring to the memory, 
and these, perhaps, in the past have done more to mislead us in our general conception 
of the Coal Measures than we are inclined to admit. But if these exceptions be 
examined it will be found that they derive their value solely from the fact that they 
are in reality local phenomena, and not actually widely spread. An exception may 
hold good over a large coalfield. The Pennant Grit of the South Wales Coalfield is 
an example. But when we take a more than local view the exceptional nature of 
this phenomenon is at once established. Where is the Pennant Grit in the Forest 
of Dean Coalfield,"^ and, conversely, what is the equivalent of the Forest of Dean Stone 
in South Wales ? 

We have seen (p. 404) that the occurrence of >^^Vor 6^5-limestones is no guide to the 
horizon, and now Espley Grits, on the occurrence of which so much stress has been 
laid in the Midland and Southern Pennine Coalfields as absolutely indicative of a 
particular horizon, have failed when the test is applied more widely. Again, in 
the Armorican system of coalfields in the West of England, and also in the Welsh 
Borderland coalfield of Titter stone Clee Hill, most of the rocks, which resemble 
lithologically the Millstone Grits of the Northern Pennine fields, have been shown 
on faunal evidence to be of Lower Carboniferous age. Or we may instance again the 
red series of the upper portion of the Middle Coal Measures in Cumberland, the 
Whitehaven Sandstone, which was mistaken by Sedgv^ick for Permian, f Many 
other instances might be quoted, but these will suffice. 

It is therefore no argument that, because the Sweet Coal Series of the Wyre Forest 
consists of red-grey measures with Espleys, these beds must be the equivalents of the 
beds of corresponding Hthological character in the Southern Pennine and Midland 
Coalfields. As a matter of fact they are not, as their flora clearly shows. The sole 
test of horizon is palaeontology, and not lithology. 

For many years past it has been apparent to those who are working out the 
horizons of the British coalfields on the plant evidence that the continuous-sheet 
theory of God win- Austen and others is only exceptionally true. In many cases 
the horizons found to be represented in neighbouring coalfields do not agree. . But 
I doubt if any previous consideration is likely to be more convincing than a study of 
the Welsh Borderland system of coalfields. It appears quite impossible to imagine 
that these areas, related as they are, once formed a continuous sheet| of Coal 
Measures from Shropshire, through Worcestershire, to Gloucestershire. 

^ AllBER (12). 

t Arber (031), p, 15^ 

J The effects of late or post-Oarboniferous faulting are, of course, not included in this consideration. 
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In order to emphasise this point I propose to restore in outline the general history 
of the Welsh Borderland, in Carboniferous times, as briefly as possible. I shall 
not attempt here to explain the conditions which resulted in the deposition of 
red measures as opposed to grey, or to account for their existence. 

At the close of Lower Carboniferous times, it would appear that the whole of the 
Welsh Borderland was dry land, undergoing rapid denudation, a denudation which 
had, in a large part of the area, begun long before this period, and certainly 
continued long after. The old Palseozoic floor, on which the Coal Measures were 
eventually deposited, consisted of a great variety of sediments, chiefly of Silurian 
and Devonian age, with very limited areas of Carboniferous Limestone in the 
Coalbrookdale and Clee Hill regions. Further, this floor consisted of rocks which, 
in part at least, had been folded prior to the deposition of the Devonian beds, as 
Prof. Lapworth^ has shown. The Old Red Sandstone deposited on the folded 
floor naturally conformed to some extent to its tectonic structure. This floor is 
best studied in the Midland area, where the measures rest directly on Silurian 
rocks, except in the Southern and Northern parts of the field, where there is some 
evidence of the existence of Old Eed Sandstone, f Carboniferous Limestone. J and 
Millstone Grit. 

We have, then, prior to the beginning of Upper Carboniferous times, the existence 
of an uneven§ and, in part, folded floor, on which the Coal Measures were 
eventually deposited. This fact, I believe, is more than any other the key to the 
solution of the difficult stratigraphy of the Wyre Forest and the neighbouring 
coalfields. 

With the commencement of the Upper Carboniferous period we find the denudation 
of this ancient floor still in progress, and that it continued during the period when the 
Millstone Grit and Lower Coal Measures were being deposited in the Southern and 
Northern Pennine areas. There is no real evidence that true Millstone Grits were 
ever laid down along the Welsh Borderland, for there is very little doubt that 
the beds so named, which occupy a very limited area in Coalbrookdale, and 
perhaps at Baginswood, to the west of the Highley Region, will eventually share 
the same fate as those of Titterstone Clee Hill,|| which have been recently shown 
to belong to the Lower Carboniferous Series, and to be unconformable to the true 
Coal Measures there developed. 

We find, then, everywhere in the Welsh Borderland a great unconformity between 
the Coal Measures and the uneven floor of older rocks below. 

During Middle Coal Measure times, the greater part of the area remained elevated, 

^ Lapworth (98), p. 362 ; GiiooM (00), p. 175. 

t King and Lewis (12), p. 438; King (99), p. 126. 

t Cockin(06), (11). 

§ MuRcmsoN (39), p. 139. 

II Dixon (11). 

3 K 2 
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though local subsidence took place in three distinct areas, over which either 
estuarine or lacustrine conditions now prevailed. These three areas were the 
northern part of Coalbrookdale, the Highley, Shatter ford and Dowles Brook Regions 
of the Wyre Forest, and the Titterstone Clee Hills, with possibly other small 
outliers. In my opinion there is no evidence to show that these areas were 
ever connected with one another. To assume this conclusion necessitates a theory 
of subsequent excessive denudation to account for the facts. On the other hand, 
not only is this assumption unnecessary, but there is, so far as I am aware, no 
evidence that the denudation of the Welsh Borderland has ever exceeded in amount 
the normal denudation exhibited by all our British coalfields, which have not 
been covered up, since early Mesozoic times, with a blanket of newer deposits. 
Denudation of an ordinary or normal amount is not denied. I refer here simply 
to the theory of excessive or extraordinary denudation, which has more than once 
been postulated in respect to these coalfields.^ 

The measures deposited in these three essentially local hollows of the old 
P alcBozoic Jloor were diverse, because different conditions prevailed in different parts 
of the area. 

In the northern portion (Coalbrookdale), a very thin grey series, of little more than 
200 feet in thickness, rich in coals and ironstones, was laid down under conditions 
essentially similar, apparently, to those affecting the Midland and Southern Pennine 
areas at the same period. Further South, in the Wyre Forest and at Clee Hill, the 
conditions were different, and a dissimilar set of alternating red and grey measures, 
poor in coal and still more so in iron, resulted. In the alternating lithological 
facies of the beds of the higher horizon, one seems to see evidence of a 
constant struggle between two sets of conditions, the one giving rise to grey 
measures, and the other to red. From the first, in the Welsh Borderland, except 
in the Lower Series of Coalbrookdale, the conditions resulting in red rocks 
always had the upper hand, and by the Keele period they had suppressed entirely, 
so to speak, the conditions giving rise to grey measures. 

The next epoch in the history of our area was the elevation of the whole, with con- 
sequent denudation, and the folding of the measures. These events appear to have 
taken place in the order stated. f In the Welsh Borderland, we have clear evidence 
of inter-carboniferous movements and folds.J The result is that, wherever Coal 
Measures had been deposited, it is found that the newer measures subsequently laid 
down, on them are unconformable (the Symond Fault, so called). 

This gap in time, representing a cessation of deposition and a period of elevation, 
was not inconsiderable, neither was it very great. It lasted into the Transition Coal 
Measure period, when parts of the Welsh Borderland were again depressed, with con- 

* Randall (71), (73); Jones (7P), p. 207; (7P), p. 371 ; (73^), p. 350; Lapworth (98), p. 369. 
t Jones (71^), p. 204. Cf. Clarke (^01), p. 93. 
X Clarke (01); Cantrill (95^). 
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sequent deposition in the irregular hollows of the eroded land surface. Here again, 
although the depression was more general than before, it was essentially local, or 
rather of such a nature as to lead to local deposition. The North-western part of 
Shropshire became for the first time involved, and the Transition Coal Measures of the 
Shrewsbury and Le Botwood field were initiated. It is noteworthy that here, as 
elsewhere, red-grey conditions prevailed at this period, and wherever the red element 
is present and in the ascendant we find a corresponding decrease in the thickness and 
abundance of the carbonaceous types. Again further South, in Coalbrookdale and the 
Wyre Forest, two new coalfields of Transition Measures were initiated, partly over- 
lying the older Middle Coal Measure fields, but in reality simply filling up hollows 
without particular reference to the rocks below. These are the Sulphur Coal Series 
of Coalbrookdale and Wyre Forest, forming as already explained (p. 423) two distinct 
coalfields. 

The local nature of these subsidences is seen in the Clee Hills, where there is no 
evidence at present that the latter beds were deposited at all. There the old 
Middle Coal Measure field remained isolated. 

No doubt a chain of such small, local subsidences extended as far to the South as 
Newent. 

Finally, in Keele times, deposition ceased to be local, and all the areas, except the 
Clee Hills, were connected by a vast, wide-spread sheet of Upper Coal Measures, of, for 
the first time, regional distribution. Further the whole region was folded by important 
post-Carboniferous earth movements, and thus brought into tectonic relationship.^'' 
This folding was complex in origin and direction, t Such appears to me to be 
an outline of the history of this district, and one which does not demand a theory 
of excessive subsequent denudation, and which is certainly opposed to any hypothesis 
that the measures of these coalfields ah initio formed a continuous sheet of regional 
distribution. 
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10. DESGRIPTION OF THE PLATES. 

(All the specimens figured are in the Garboniferous Plant Gollection, Sedgwick 
Museum, Gambridge, to which the numbers refer. The photographs are by 
Mr. W. Tams, Gambridge.) 

Plate 26. 

Fig. 1. — Sigillariostrohus nohilis Zeill. External surface of the cone. Middle Goal 

Measures, Sweet Goals, Kinlet GoUiery, Shropshire. No. 2639. Nat. 

size. 
Yig, 2. — Sigillariostrohus nohilis Zeill. Axis of a cone. Middle Goal Measures, 

Sweet Goals, Kinlet GoUiery, Shropshire. No. 2645. X 2. 
Fig. 3. — Lonchopteris rugosa Brongn. Portion of a' frond enlarged to show the 

nervation. Middle Goal Measures, Alton No. 1 Boring, at about 

360 feet, Dowles Valley, Worcestershire. No. 2573. X 5/2. 
Fig. 4. — Sigillariostrohus nohilis Zeill. The axis of a cone showing the charac- 
teristic rows of sporophyll scars. Middle Goal Measures, Sweet Goals, 

Kinlet Colliery, Shropshire. No. 2946. Nat. size. 
Fig. 5. — Sigillariostrohus nohilis Zeill. An impression of a cone showing the leafy 

stalk at the base. Middle Goal Measures, Sweet Goals, Kinlet GoUiery, 

Shropshire. No. 2640. Nat. size. 
Fig. 6. — Alethopteris Grandini (Brongn.). A portion of the frond enlarged to show 

the nervation. Middle Coal Measures, Sweet Goals, Kinlet Colliery, 

Shropshire. No. 2625. X 7/4. 
Fig. 7. — Gordaicarpus Cordai Gein. Middle Goal Measures, Sweet Coals, Kinlet 

Colliery, Shropshire. No. 2676. Nat. size. 
Fig. 8. — Eadiospernmm perpusillus (Lesq,). Middle Coal Measures, Sweet Goals, 

Billingsley Colliery, Shropshire. No. 2708. X 3. 
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Plate 27. 

Fig. 9. — 'Radiospennum prohlematicum kxheT, Enlarged view of the seed, seen 

natural size in fig. 12. Middle Goal Measures, Sweet Coals, Kinlet 

Colliery, Shropshire. No. 2669. X 2. 
Fig. 10. — Neuropteris plicata Sternb. ? Pinnules enlarged to show the nervation. 

Middle Coal Measures, Sweet Coals, Highley Colliery, Shropshire. 

No. 2680. X 4. 
Fig. 11. — Neuropteris plicata Sternb. ? Enlarged portion of a frond. Middle Coal 

Measures, Highley Colliery, Shropshire. No. 2687. X 7/4. 
Fig. \2,—Radiospermum prohlematicum Arber. The reverse of fig. 9, natural size. 

No. 2669. 
Fig. 13. — Neuropteris rarinervis Bunb. Part of a frond enlarged to show the 

nervation. Transition Coal Measures, Sulphur Coals, HoUins Colliery, 

Pensax, Worcestershire. No. 2538. X 5/2. 
Fig. 14. — Splienopteris {Oligocarpia) Brongniarti f , Stur. Middle Coal Measures, 

Sweet Coals, Billingsley Colliery, Shropshire. No. 2716. X 2. 
Fig. 15. — PecopteHs integra? (Andrae). Sweet Coals, Middle Coal Measures, Kinlet 

Colliery, Shropshire. No. 2629. X 2. 
Fig. 16. — Neuropteris Blissi Lesq. A leaflet enlarged to show the nervation. Sweet 

Coals, Middle Coal Measures, Billingsley Colliery, Shropshire. No. 2715. 

X 3. 
Fig. 17. — Neuropteris Jlexuosa Sternb. Leaflets enlarged to show the nervation. 

Sulphur Coals, Transition Coal Measures, Bay ton Colliery, Worcestershire. 

No. 2522. X 5/2. . 

Plate 28. 

Fig. 18. — Sigillaria Utschrieideri Brongn. Sweet Coals, Middle Coal Measures, 

Kinlet ColHery, Shropshire. No. 2665. X3/2. 
Fig. 19. — Sigillaria transversalis Brongn. Sweet Coals, Middle Coal Measures; 

Kinlet CoUiery, Shropshire. No. 2662. X 3 /2. 
Fig. 20. — Lepidophloios acerosus L. and H. Sweet Coals, Middle Goal Measures, 

Kinlet Colliery, Shropshire. No. 2656. X7/4:. 
Fig. 21. — Cordaicladus approximatus Renault. Middle Coal Measures, Smith Coal, 

Watsall Colliery, Clee Hill, Shropshire. No. 2545. X4/3. 
Fig. 22. — Sigillaria Bohlayif Brongn, Middle Coal Measures, Smith Coal, Watsall 

CoUiery, Clee Hill, Shropshire. No. 2554. x8/3. 
Fig. 23. — Platyspermum sulcatum (Presl). Middle Coal Measures, Alton Boring at 

about 200 feet, Dowles Valley, Worcestershire. No. 2580, X2. 
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Fig. 24.^ — -Sigillaria Meachemi sp. nova. Middle Coal Measures, Alton Boring, 

Dowles Valley, Worcestershire. No. 2599. X'2. 
Fig. 25. — Radiospermum P marginatum (Art.). Middle Coal Measures, Alton Boring 

about 200 feet, Dowles Valley, Worcestershire. No. 2594. Nat. size. 
Fig. 26. — Lepidodendron lanceolatitm Lesq. Sulphur Coals, Transition Coal Measures, 

Bayton Colliery, Worcestershire. No. 2507. X2. 



Plate 29. 

Fig. 27. — Cordaianthus duhius Grand' Eury. Sulphur Coals, Transition Coal 

Measures, HoUins Colliery, Pensax, Worcestershire. No. 2532. X3. 
Fig. 28. — Neuropteris ovata Hoffm. Sulphur Coals, Transition Coal Measures, 

Bayton Colliery, Worcestershire. No. 2519. Nat. size. 
Fig. 29.^ — -Neuropteris ovata Hoffm. Enlarged pinnules to show the nervation. 

Sulphur Coals, Transition Coal Measures, Bayton Colliery, Worcestershire. 

No. 2518. X 7/2. 
Fig. 30. — Alethoiyteris aquilinci (SchL). Middle Coal Measures, Sweet Coals, 

Billingsley Colliery, Shropshire. No. 2707^ X 3/2. 
Fig. 31. — Macrostachya Schimperiana Weiss. Middle Coal Measures, Sweet Coals, 

Kinlet Colliery, Shropshire. No. 2606. Nat. size. 
Fig. 32. — Sigillaria Meachemi sp. nova. Middle Coal Measures, Alton Boring, 

Dowles Valley, Worcestershire. No. 2599. Nat. size. 
Fig. 33. — Lepidodefidron Wortheni Lesq. Sulphur Coals, Transition Coal Measures, 

Bayton Colliery, Worcestershire. No. 2511. X 3. 
Fig. 34. — Sigillaria Kirdetensis sp. nova. Sweet Coals, Middle Coal Measures, 

Kinlet Colliery, Shropshire. No. 2660. X 3/2. 
Fig. 35. — Samaropsis fluitans Dawson. Middle Coal Measures, Alton Boring, above 

300 feet, Dowles Valley, Worcestershire. No. 2584. X 2. 
Fig. 36. — Lepidodendron dicliotomAim Sternb. Sulphur Coals, Transition Coal 

Measures, Bayton Colliery, Worcestershire. No. 2506. X 2. 
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Plate 26. 

Fig. I. — Sigillcmostrobiis nohilis ZeiW. External surface of the cone. Middle Coal 

Measures, Sweet Coals, Kinlet Colliery, Shropshire. No. 2639. Nat. 

size. 
Fig. 2. — Sigillariostrobus nohilis Zeill. Axis of a cone. Middle Goal Measures, 

Sweet Coals, Kinlet Colliery, Shropshire. No. 2645. X 2. 
Fig. 3. — Lonchopteris rugosa Brongn. Portion of a' frond enlarged to show the 

nervation. Middle Coal Measures, Alton No. 1 Boring, at about 

360 feet, Dowles Valley, Worcestershire. No. 2573. X 5/2. 
Fig. 4. — Si'jillariostrobus nohilis Zeill. The axis of a cone showing the charac- 
teristic rows of sporophyll scars. Middle Coal Measures, Sweet Coals, 

Kinlet Colliery, Shropshire. No. 2946. Nat. size. 
Fig. 5. — Sigillariostrobus nobilis Zeill. An impression of a cone showing the leafy 

stalk at the base. Middle Coal Measures, Sweet Coals, Kinlet Colliery, 

Shropshire. No. 2640. Nat. size. 
Fig. 6. — Alethopteris Grandini (Brongn.). A portion of the frond eidarged to show 

the nervation. Middle Coal Measures, Sweet Coals, Kinlet Colliery, 

Shropshire. No. 2625. X 7/4. 
Fig. 7. — Oordaicarpus Oordai Gein. Middle Coal Measures, Sweet Coals, Kinlet 

Colliery, Shropshire. No. 2676. Nat. size. 
Fig. 8. — Radiospermum perpusillus (Lesq.). Middle Coal Measures, Sweet Coals, 

Billingsley Colliery, Shropshire. No. 2708. X 3. 




fossil plants from the wyre forest coalfield. 
Plate 27. 

Fig. 9. — Radiospernium prohlematicum A.i'ber. Enlarged view of the seed, seen 

natural size in fig. 12. Middle Coal Measures, Sweet Coals, Kinlet 

Collier)^ Shropshire. No. 2669. X 2. 
Fig. 10. — Neuropteris plicata Sternb. ? Pinnules enlarged to show the nervation. 

Middle Coal Measures, Sweet Coals, Highley Colliery, Shropshire. 

No. 2680. X 4. 
Fig. 1 1 . — Neuropteris plicata Sternb. ? Enlarged portion of a frond. Middle Coal 

Measures, Highley Colliery, Shropshire. No. 2687. X 7/4. 
Fig. 12. — liadiospermum prohlematicum Arber. The reverse of fig. 9, natural size. 

No. 2669. 
Fig. 13. — Neuropteris rarinervis Buiib. Part of a frond enlarged to show the 

nervation. Transition Coal Measures, Sulphur Coals, HoUins Colliery, 

Pensax, Worcestershire. No. 25.S8. X 5/2. 
Fig. 14. — Sphenopteris {Oligocarpia) Brongniarti ? , Stur. Middle Coal Measures, 

Sweet Coals, Billingsley Colliery, Shropshire. No. 2716. X 2. 
Fig. 15. — Pecopleris Integra f (Andr8e). Sweet Coals, Middle Coal Measures, Kinlet 

Colliery, Shropshire. No. 2029. x 2. 
Fig. 16. — Neunypteris Blissi Jjesq. A leaflet enlarged to show the nervation. Sweet 

Coals, Middle Coal Measures, Billingsley Colliery, Shropshire. No. 27 1 5. 

X 3. 
Fig. 17. — Neuropteris fiexuosa Sternb. Leaflets enlarged to show the nervation. 

Sulphur Coals, Transition Coal Measures, Bayton Colliery, Worcestershire. 

No. 2522. X 5/2. 




fossil plants from thf. wyre forest and clef. hill coalfields. 
Plate 28. 

Fig. 18. — Sigillaria Utschneideri Brongn. Sweet Coals, Middle Coal Measures, 

Kinlet Colliery, Shropshire. No. 2665. X3/2. 
Fig. 19. — Sigillaria transversalis Brongn. Sweet Coals, Middle Coal Measures, 

Kinlet Colliery, Shropshire. No. 2662. x3/2. 
Fig. 20. — Lepidophloios acerosus L. and H. Sweet Coals, Middle Coal Measures, 

Kinlet Colliery, Shropshire. No. 2656. x7/4. 
Fig. 21. — Cordaicladus arpproximatus Renault. Middle Coal Measures, Smith Coal, 

Watsall Colhery, Clee Hill, Shropshire. No. 2545. X 4/3. 
Fig. 22. — Sigillaria Bohlayi f Utongii. Middle Coal Measures, Smith Coal, Watsall 

Colliery, Clee Hill, Shropshire. No. 2554. X8/S. 
Fig. 23. — Platyspermum sulcatum (Presl). Middle Coal Measures, Alton Boring at 

about 200 feet, Dowles Valley, Worcestershire. No. 2580. X2. 

Fig. 24. — Sigillaria Meacheini sp. nova. Middle Coal Measures, Alton Boring, 

Dowles Valley, Worcestershire. No. 2590. X2. 
Fig. 25. — Rddiospermum " marginatum (Art.). Middle Coal Measures, Alton Boring 

about 200 feet, Dowles Valley, Worcestershire. No. 2594. Nat. size. 
Fig. 26. — Lepidodenclron lanccolatum Lesq. Sulphur Coals, Transition Coal Measures, 

Bayton Colliery, Worcestershire. No. 2507. X2. 
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fossil plants from the wyrf, forkst coalfield. 
Plate 29. 

Fig. 27. — Cordaianthus duhiiis Grand' Eury. Sulphur Coals, Trausition Coal 

Measures, HoUins CoUierj', Pensax, Worcestershire. No. 2532. X3. 
Fig. 28. — Neuropteris ovata Hoffm. Sulphur Coals, Transition Coal Measures, 

Bayton Colliery, Worcestershire. No. 2519. Nat. size. 
Fig. 29. — Neuropteris ovata Hoifin. Enlarged pinnules to show the nervation. 

Sulphur Coals, Transition Coal Measures, Bayton Colliery, Worcestershire. 

No. 2518. X 7/2. 
Fig. 30. — Alethopteris aquilina (SohL). Middle Coal Measures, Sweet Coals, 

Billingsley Colliery, Shropshire. No. 2707, X 3/2. 
Fig. 31. — Macrostachya Schimperiana Weiss. Middle Coal Measures, Sweet Coals, 

Kinlet Colliery, Shropshire. No. 2606. Nat. size. 
Fig. 32. — Si(/illaria Meachemi sp. nova. Middle Coal Measures, Alton Boring, 

Dowles Valley, Worcestershire. No. 2599. Nat. size. 
Fig. 33. — Lepidodendron Wortheni Lesq. Sulphur Coals, Transition (Joal Measures, 

Bayton Colliery, Worcestershire. No. 2511. X 3. 
Fig. 34. — Sigillaria Kirdetensis sp. nova. Sweet Coals, Middle Coal Measures, 

Kinlet Colliery, Shropshire. No. 2660. X 3/2. 
Fig. 35. — Samaropsis fluiians Dawson. Middle Coal Measures, Alton Boring, above 

300 feet, Dowles Valley, Worcestershire. No. 2584. X 2. 
Fig. 36. — Lepidodendron dichotomum Sternb. Sulphur Coals, Transition Coal 

Measures, Bayton Colliery, Worcestershire. No. 2506. X 2. 



